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PBEFACE. 


It  is  some  years  since  a  systematic  treatise  on  diseases  of 
the  stomach  was  published  in  English.  Xo  apologj'  is  there- 
fore necessiiry  for  the  issue  of  this  work.  During  the  past 
few  years  great  advances  have  been  made  not  only  in  patho- 
logical chemistry,  but  in  pathology  generally ;  and  these 
advances  specially  affect  the  study  of  functional  and  organic 
diseases  of  the  stomacli,  inasmuch  as  the  changes  in  the 
processes  of  digestion  in  disease  have  been  studied  during 
life,  with  the  result  of  throwing  gi'cat  light  not  only  on 
the  symptoms,  but  also  on  the  treatment  of  these  diseases. 
Smce  it  is  possible  to  study  changes  in  secretion,  and,  to  a  less 
extent,  those  in  motor  activity  of  the  stomach  during  life, 
the  functional  disorders  of  the  organ  can  be  with  advantage 
discussed  in  a  separate  treatise. 

There  can  be  but  little  doubt  that  the  great  difference 
between  disorders  of  the  stomach  and  those  of  the  liver, 
pancreas,  and  salivary  glands  rests  on  the  fact  that  the  juices 
which  these  organs  secrete  are  Ibrmed  at  some  distance  from 
the  alimentary  tract,  so  that  the  secreting  structure  of  the 
glands  is  not  affected  by  the  direct  irritant  action  of  the  food. 
It  is  this  direct  action  of  the  food  on  the  stomach,  whereby 
both  its  secretion  and  its  motor  activity,  as  well  as  its 
absorption,  are  affected,  which  plays  so  great  a  part  in  the 
production  of  functional  disorders  of  the  organ,  and  accounts 
for  the  fact  that  functional  disorders  of  the  stomach  are  more 
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fjfjUiJufjiAy  i-z^yi'i^:^!  t?-2ii  tL':'=^  •::  iL-r  ssJivarv  elands  or 
paii'jrfA.r,  or  ev»:n  of  :h^  liver.  Tl^e  f^::  ^ :  ih-  s:«:'mdcb  Iving 
ihti  rf;^>rptaclr:  of  iLr  iiiix^i  Jind  ofirii  •.:ii:->>*ke»i  i'»i  rendere  it 
ILiible  Ui  the  :nva.s:o:j  of  mic-rxTrinism?.  s-  'iiie  of  which 
d^y^rrjjy^v:  the  .rtoriiach  contents:  while  others,  in  certain 
couditioii-r.  iriv^de  the  stoin^oh  walls. 

TJje  infiueuoe  of  chemical  pathol«rj}-  -in  the  study  of  disease 
cannot  ?a  over-estimate^J.  and  by  its  meth<>ls  changes  in 
hecretion  and  rneul»li*:ii  are  tietenLine'L  As  regards  changes 
in  secretion,  the  juices  formed  ly  th^-  st-.-iiiach  and  salivary 
gland.'s  are  al-^ne  available  for  inve^ii-jaii'-'n  during  life.  As 
rej^ards  metaij^jlinm,  the  .study  is  a  much  more  intricate  one, 
ina>4inuch  af;  chan<:e.^  in  dis*^ase  have  to  lie  determined  from  an 
inv«5ti;ration  of  the  final  pr>lucts  of  tlic  functional  changes  in 
the  tissues,  and  in  .some  case.-?  ai  lea-t  it  is  not  tlie  final,  but 
the  intermediate,  pnj*luct-?  which  pnKiuctf  the  symptoms  of 
disftiuifi.  Thus  the  metalxilic  changes  iif  the  liver  in  disease 
are  in  many  r»rspects  a  matter  of  conjecture.,  ur  at  any  rate  are 
not  so  clear  as  the  changt-s  which  occur  in  the  stomach  in 
di.Viase. 

In  the  jiresent  w^rk  I  have  adopted  a  methoil  of  discussing 
the  disf;as<5S  of  the  .stomacli  which  api>eai"S  to  me  to  be  the 
ni'>st  rational.  Dealing  first  with  the  anatomy  of  tlie  organ 
and  the  normal  proc<.*sses  fxcurring  in  it,  so  far  as  our  knowledge 
at  present  extends,  the  question  of  food  is  then  considered 
from  the  iH>int  of  view  of  a  normal  dietar}'  and  of  the  digesti- 
l>ility  of  fr>od,  and  of  the  physioU^ical  eflects  of  excess  or 
diminution. 

The  pithijjogy  of  indigestion  of  food  is  next  considered, 
without  taking  into  account  whether  it  occurs  in  functional  or 
organic  <lisi*ase ;  and  the  causes  of  indigestion  to  be  ascribed 
to  till!  forxJ  taken  are  discussed,  together  with  the  varj'ing 
acidity  of  the  stomach  contents  in  disease,  the  gases  generated, 
and    til*'   i;roc(!SS(;H   of   digestion    of   the    mixed   f«x)d    in   the 
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disordered  stomach.  One  chapter  has  been  devoted  to  the 
discussion  of  the  methods  of  exiimination  of  the  I'xirictions 
of  the  stomach  in  disease.  This  is  a  question  that  has  been 
much  neglected,  in  this  country  more  particularly,  but  which 
is  of  veiy  great  importance  both  in  the  diagnosis  and  in  the 
treatment  of  diseases  of  tlie  stomacL  Sunie  of  the  methods 
which  have  been  used  are  necesstirily  imperfect,  and  those 
given  are  mainly  of  clinical  importance,  and  are  as  readily 
applied  as  the  methods  of  examination  of  the  urine  in  ordinary 
usa 

1  have  considered  the  symptoms  referable  to  indigestion  of 
food  in  a  separate  chapter,  without  reference  to  the  occurrence 
of  organic  disease,  inasmuch  as  these  symptoms  are  present 
both  in  functional  and  organic  disease,  and  it  is  of  imf>ortance 
to  refer  them,  as  far  as  is  possible,  to  the  changes  which 
have  occun-ed  in  the  functions  of  the  stomach. 

Some  exception  may  l>e  taken  to  the  classification  which 
has  been  adopted  in  functional  disorders  of  the  stomach.  In 
older  works  varieties  of  indigestion  or  dyspepsia  have  been 
discussed  under  the  heading  of  '*acid  dyspepsia/'  "atonic 
dyspepsia/'  "  flatulent  dyspepsia/*  etc,  a  special  class  being 
made  of  neuroses  of  the  stomach.  Both  from  a  pathological 
and  from  a  practical  point  of  view  such  a  classification  is  of 
but  little  aid  in  the  recognition  and  treatment  of  tiinctional 
disordei's  of  the  stomach*  Others,  again,  have  made  no 
classification,  but  have  attempted  to  decide  what  functional 
disorder  is  present  in  each  case,  ThLs  would  naturally  he  the 
most  scientitic  method  of  dealing  with  fimctional  disordei*s, 
if  it  were  possible  practically ;  but  what  is  reqiiisite  when 
largie  numb^-r  of  the^e  cases  have  to  be  dealt  with,  often 
Ipidly,  and  the  object  is  to  give  relief  and  to  promote 
cure,  is  such  a  clasaitication  as  will  enable  one  to  readily 
distinguish  the  main  features  of  a  case.  I  have  found  it  of 
great  practical  advantage,  both  in   the  recognition  and  treat- 
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ment  of  functional  disorders,  to  di\ide  them  into  two  clcisses, 
in  one  of  which  (gastric  irritation)  the  main  features  are 
irritant  symptoms  of  the  stomach,  produced  by  the  food  or 
food  accessories  which  are  taken;  in  the  other  of  which 
(gastric  insufficiency)  the  main  feature  is  a  primarj'  deficiency 
in  the  functions  of  the  stomach,  leading  to  non-digestion  of 
the  food. 

Under  the  heading  of  gastric  irritation  I  have  placed  most 
of  the  forms  of  nervous  dyspepsia  or  neuroses  of  the  stomach, 
and  considered  them  as  gastric  irritation  with  a  prominence 
of  nervous  symptoms.  For  further  discussion  of  these  points, 
the  text  of  the  book  must  be  consulted.  Tlie  remainder  of 
the  work  deals  with  organic  diseases  of  the  stomach  and  with 
treatment,  which  is  considered  separately.  Owing  to  their 
importance,  bleeding  from  the  stomach  and  dilatation  are 
treated  of  in  separate  chapters. 

I  am  greatly  indebted  to  l^rofessor  Thane,  of  University 
College,  for  much  help  and  criticism  in  the  anatomical  account 
of  the  stomach,  as  well  as  for  Figures  5  and  6,  showing  the 
structures  touching  the  organ ;  also  to  Professor  Halliburton, 
F.RS.,  of  King's  College,  for  his  kind  help  and  criticism 
of  the  physiological  and  chemical  part  of  the  work;  and 
to  Dudley  Coojier,  Esq.,  M.R.C.S.,  for  much  help  in  preparing 
the  statistics  regarding  ulcer  and  cancer,  and  in  helping 
with  the  revision  of  the  proofs. 

The  numerous  works  and  original  papers  to  which  I  am 
indebted  are  mentioned  in  the  text. 


SIDNEY  MAETIN. 


London,  10  Maxskielp  Stkeet, 

Cavendish  SgrAiii-::,  September  1895. 
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DISEASES  OF  THE  STOMACH. 


CHAPTER  I. 
ANATOMY  AND  PHYSIOLOGY  OF  THE  STOMACH. 

Anatomy. 

The  stomach  is  a  pear-shaped  bag,  with  an  opening  (the 
cardiac)  near  its  broader  end  into  the  oesophagus,  and  another 
opening  (the  pyloric)  at  its  narrow  end  into  the  duodenum  or 
first  portion  of  the  intestinal  tract.  It  is  one  of  the  intra- 
peritoneal organs  of  the  abdomen,  and  is  capable  under  normal 
conditions  of  great  changes  in  size  and  some  changes  in 
position.  It  is  a  speciiilised  portion  of  the  alimentary  tract 
It  is  the  receptacle  of  the  mostly  undigested  food,  and  produces 
a  digestive  secretion  which  diSers  from  all  other  secretions  in 
the  body  in  possessing  a  free  mineral  acid,  which  acts  as  an 
antiseptic. 

Form. — When  quite  empty,  the  form  of  the  stomach  is 
pear-shaped,  and  the  anterior  and  posterior  walls  touch. 
When  distended  its  form  and  divisions  are  more  readily 
differentiated.  The  two  chief  portions  are  the  cardiac  on  the 
left  and  the  pyloric  on  the  right ;  these  are  not  separated  in 
tlie  human  stomach  by  a  line  of  demarcation,  but  the  cardiac 
gradually  passes  into  the  pyloric  region.  There  is  an  anterior 
and  a  posterior  surface,  and  a  lesser  curvature,  and  a  broader 
or  greater  curvature.  The  oesophagus  enters  the  organ  at  the 
1 
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upper  extremity  of  the  lesaer  curvature,  and  to  tlie  left  of  tbe 
iipening,  the  stomach  is  enlarged  upwards,  forming  the  fundus, 
which  losses  below  into  the  greater  curvature.  Tlie  pyloric 
portion  passes  directly  into  the  duodenum,  the  position  of  the 
pylurus  being  shown  in  the  peritoneal  coat  by  a  sulcus,  the 
pyloric  sulcus,  beneath  wliich  is  the  pyloric  sphincter  and  the 
fold  in  the  mucous  memljrane,  called  tlie  pyloric  valve.  At 
a  point  in  the  greater  curvature,  a  few  inches  from  the  pyloric 
sulcus,  there  is  often  a  shallow  groove,  which  marks  the  limit 
of  tlie  pyloric  antnmi ;  there  may  be  a  similar  gi'oove  on  the 
lesser  curvature. 

Size. — The  size  of  the  stomach  varies  according  to  the  age 
and  sex,  aud  in  the  individual  It  varies  greatly  according  to 
tlie  distention  of  the  organ.  At  birth  the  fundus  is  absent. 
In  the  female  the  organ  is,  as  a  nile,  smaller  than  in  the 
male.  According  to  Sappey,  the  following  are  the  measure* 
ments  of  tlie  stomach  when  moderately  distended  : — 

In  the  greatest  diameter,  24-26  cid»  (91-10|  ioches). 

From  the  leaser  to  the  greater  curve,  10-12  cm,  (4-5  mchea). 

From  front  to  hack,  89  cm.  (3-3J  inches).  ! 

When  empty,  the  antero-posterior  diameter  disappears, 
and  the  other  measurements  are — 


In  the  greatest  diameter,  18-20  cm,  (7-8  incli0i)» 

From  the  lewer  to  the  greater  curve,  7-8  cm.  (2i-8  inches). 

These  figures  are  averages :  and  in  individual  cases,  varia- 
tions will  he  found ;  the  measurements  being  sometimes 
greater,  sometimes  less, 

Ca/pacUij. — The  capacity  of  the  stomach  varies.  In  some 
anatomical  works,  it  is  stated  that  the  Ciipacity  is  from  2h  to 
4  lita^s  (4  to  7  pints).  This,  however,  is  iniiccurate.  Accord- 
ing to  Ewalds  measurements/  the  capacity  of  the  adult 
stomach  may  lie  as  little  as  250  cc  (9  ounces),  or  as  much  as 
1680  cc.  (59  ounces).  The  avenige  is  a  little  over  a  litre,  or 
from  35  to  40  ounces;  and  if  the  capacity  of  the  organ  is 
3  pints,  the  condition  must  be  considered  as  pathologiciiL 

Position  and  relations  (Figs.  1  and  2). — The  stomach  lies 


1 

I 
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in  the  upper  part  of  the  ahdoiainiil  cavity  on  the  left  side, 
extending  from  below  the  left  vault  of  the  diaphi*agm  to  the 
right  side  of  the  vertebral  column.  In  the  natural  position 
it  lies  uhnost  vertimlly,  the  cesophugeal  and  pyloric  openings 
being  about  3  inelies  apart,  and  the  anterior  surface  looking 
forwards  and  upwards,  the  posterior  looking  backwards  and 
downwards ;  tlie  lesser  and  greater  curvature  passing  down- 
wards and   to    the    right.     When    fully   distended  (Fig,    1), 
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Ft<3.  1.— Fositloii  of  tbtt  oiiguis  iu  tliu  npp«r  part  of  tlie  mbdomen.    Front  view.    The  highest 
poittt*  of  the  llvor  and  fuodiu  are  aoiuawhat  too  kJgh  to  the  figure.    (After  Ltiitohka,)! 

the  greater  curvature  cornea  forwards  towards  the  anterior 
abdominal  wall,  so  that  the  anterior  surface  looks  more  up- 
wards and  tlie  posterior  sur^xce  more  downwards  than  in  the 
undistended  state. 

The  stomacli  is  held  in  position  by  the  oesophagus  as  it 
passes  through  the  (.liaphragin,  by  the  fixation  of  the  duodenum 
to  the  posterior  abdominal  wall,  and  by  several  peritoneal 
ligaments.  The  pylorus  and  duodenimi  are  joined  to  the 
under  surface  of  the  liver  by  peritoneum,  the  gastro-hepatic 
and  duodeno-hepatic  parts  of  the  lesser  omentum,  while  the 
fundus  is  joined  to  the  spleen  by  the  gafitro-splenic  ligament, 

^  H.  von  Lusclika,  *'  Dte  Lage  der  BaaclL-Or^ane  dos  Menscheu/'  Curlarabe, 
1873,  Plate  L 
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and  the  cardia  is  joined  to  the  diaphragm  by  a  amall  fold  of 
peritoneum,  the  gastro-phrenic  ligament.  The  result  of  this 
ammgement  is  that  the  stomach  in  suspended  in  the  upper 
part  of  the  abdominal  aivity,  and  that  there  is  no  hindrance 
to  the  distention  of  the  organs  downwards,  or  upwards  on  the 
left  side.  The  great  c»mentum  which  is  att^iched  to  the  greater 
curve  aids  in  keeping  the  organ  in  position,  but  does  not 
limit  its  movements. 

The  cardiac  orifice  (cardia)  is   situated  within  one  inch 
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Pio,  2.— Po«itiosi  of  the  organs  in  this  uijpur  pirt  of  Ike  abdomeiL 


(2  to  3  eno.)  below  the  njsophageal  ojDeuing  in  the  diaphragm, 
and  on  the  left  aide  of  the  body  of  tlie  10th  dorsal  vertebra 
(Fig.  2).  It  is  about  41-  inches  (11  cm.)  from  the  front  wall 
of  the  trimk,  and  is  in  a  line  with  a  point  one  inch  from  the 
sternal  insertion  of  tlie  7th  left  costal  cartihige. 

The  fundus  rises  1^  to  2  inches  (3  to  5  em,)  above  the 
cardia,  and  is  just  below  the  lung.  When  greatly  distended 
the  finidos  rests  beneath  the  central  tendon  of  the  diaphragm 
and  is  just  lielow  the  heart     In  relation  to  tlie  surface,  the 
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highest  part  of  the  fundus  is  opposite  the  Gth  left  ehandro- 
stiLTniil  articuhition  anteriorly  (Fig.  1),  and  posteriorly  it  is 
opposite  the  9th  dorsal  vertebra  (Fig.  2). 

The  pylorus  is  situated  on  the  right  side  of  the  upper 
part  of  the  1st  iumbir  vertebra  (Fig.  2),  so  that  a  horizontal 
section  through  the  trunk  at  the  level  of  the  iuterv^ertebral 
disc  separating  the  12th  dtirsal  and  1st  Inmlmr  vertebnt* 
bisects  the  pylorus  longitudinally  (Fig.  3).  On  the  anterior 
wall  of  the  trunk,  the  pylorus  is  opposite  a  point  somewhat 
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FiQ.  S.'-TWuiiverte  section  «f  the  trunk  at  tiie  level  of  tli«  disc  between  the  12th  dorsal  and 
Ut  lumbAT  vertubriE.  (Prom  a  rucxlel  in  the  uitiseum,  Uulv^enity  College.)  1,  lutervprtebr&l 
d{«c ;  %  itotiiAcb  near  ijylorus ;  3,  Hrst  part  of  the  clitodeuuin  in  tranxverge  acctloii ;  i, 
gall-blkdder ;  5,  tiv^r ;  45,  right  kidney  ;  1^  anuill  ititeatine ;  8^  ooloti ;  9,  eolotu 

bIow  the  xiphisternum  and  just  outside  the  parasternal  line 
(Fig.  1).  In  the  imdiatended  state  of  the  stomach,  the  first 
part  of  the  duodenum  is  horizontal  and  passes  from  left  to 
right  as  well  as  backwards,  but  when  the  organ  is  distended 
the  pyloric  region  moves  fonvard  carrying  a  portion  of  the 
duodenum  with  it:  so  that  the  first  inch  or  so  of  the 
duodenum  runs  from  front  to  back  instead  of  right  to  left, 
and  is  seen  cut  transvei^sely  in  a  coronal  section  of  the  trunk 
(Fig.  4).  During  the  normal  movements  of  the  stomach,  this 
fii^t  inch  or  so  of  the  duodenum  is  moving  to  and  fro  in  the 
manner  described  Like  the  stomach  it  is  completely  siu- 
rounded  by  peritoneum. 
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The  anterior  sitr/ace  of  the  stomach  is  in  contact  with  the 
liver  above,  the  anterior  abilominjil  wall  lielow  and  the 
diaphragm  on  the  left  (Fig.  5)-  The  surface  in  cont^iet  with 
the  li%er  \^  roughly  oval,  and  extends  from  the  cardia  to  the 
pylorus,  which  is  situated  just  below  the  quadrate  lobe.  The 
surface  in  cont^ict  with  the  anterior  abdominal  wall,  when  the 
organ  is  distended,  is  triangular  in  shape  (Figs.  1  and  5),  the 
base  of  the  triangle  being  opposite  the  7fch,  8th,  and  9th  rib 
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5.— Dii^rsio  of  Uw  stoioaeh  in  the  natnral 
pemltkuit  flIiowiAg  tbe  fitructuru  In  contact  wlUi 
the  mtolor  sarfiiee.  Tlio  clrclo  Teprej4«DU 
Oic  potfiUoti  of  the  dnodeno<J<^tinal  flexure. 


Fio.  6.— Diftgniinorth«fttoniacli  In  the  natnml 
poNition,  showing  the  atractamji  tont:hing 
t)ia  posterior  Aurfiwe.  fit=aupr!ireijRlbotly* 
Spl.fl.atplenio  flerore  of  the  colon,  T)ie 
circle  ahowt  the  position  of  the  duodeno- 
j^un&l  0extiz«.    (TbancO 


cartilagea     Tlie  surface  in  contact  witli  the  diaphragm  extends 
upwards  to  the  cardia  and  on  to  the  posterior  surface. 

The  posterior  Bur/ace  of  the  fidhj  diMaidcd  stomach  lies 
against  the  following  parts  from  left  to  right  and  from  al>ove 
downwards  (Fig.  6) :  t!ie  iliaphragm,  whole  internal  surface  of 
the  spleen,  all  the  suprarenal  capsule,  the  upper  part  of  the 
left  kidney,  and  Ijctwecn  the  lower  piirt  of  the  kidney  and  the 
spleen,  a  portion  of  the  colon  (splenic  flexure).  The  jiancreas 
touches  the  posterior  surface  of  the  pylorus  and  crosses  the 
lesser  curvature  in  the  direction  of  the  spleen.     The  pancreas 
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is  wA  conneded  with  Uie  pylona  or  witli  the  oorameiioeuieiit 
of  the  duodecLtim. 

looa^OBBdorfbiircnteCFig.  9): 

i);    Ihd  momikr  and  mncoos  cxiau| 
forming  the  gmlar  put  of  the  nil  of  the  orgui.     The  outer 
peritojtml  coal  is  a  conttniioQs  ecyvcftng  for  the  organ,  and 
beneath  it  lies  a  small  quantity  of  eomiecttTe  tianie»UToimdiiig 
the  vessels.       The   mummlmr  e^ai  is  eofrnpoeed  of  nnstriped 


Strmtmre. — The  i 
peritoneal   {gerom}, 
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Fus.  7.— ^octitm  of  the  normftl  LtLtn^n  stuiiuch  in  the  pyloric  rtgion.  FVojti  a  pb0tQ||;n|ili,  x 
17.  Tka  iipeeim«n  w««  obtAlned  ttom  us  adult  zba1«.  On  tlie  left  of  fh«  Dgore  sn  Aitery 
and  vein  Jire  seen  entertog  Uie  tnlmiDcott. 

muscle,  aud  m  divisible  into  three  layers:  a  well  developed 
longitudinal  coat  thickened  along  the  greater  and  especially 
the  lesser  cur\Ts,  and  continuous  above  with  the  longitudinal 
coat  of  the  gullet ;  a  circular  coat  which  is  well  developed  all 
over  the  organ,  and  especially"  so  at  the  pylorus,  where  it  forms 
the  pyloric  sphincter,  there  being  no  special  development  of  the 
circular  coat  at  the  curdia ;  and  an  internal  sliglitly  developed 
oblique  coat  mostly  over  the  cardiac  end  of  the  organ.  T!ie 
iuhmucotis  coat  which  lies  just  inside  the  muscularis  consists  of 
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,  aOoving  great  <^i»gw^  in  extenstbilitj 

lisi]^     In  it  she  mx\ea»  lK»k  up  to 

|pl]r  the  maeooi  ecwl>  aod  fiaoui  and  Ijaplmlie  pleznea 

fomed  by  tbc  ti— b  ptorwJing  bom  the  inner  fining. 

L  Uie  aBbmnoom  bjr  a 
ancanr,  which  is  cxm- 
the  mnaele  films  betineen  the  glands.  The 
10  thrown  iDto  longitndtiial  folds  (mgae), 
which  are  well  maiked,  esoepl  at  the  pjkcie  end  of  the 
aUmiachu  In  some  aTirmaK  ^*  the  rabbity  the  pyloric  end  of 
the  itontteli  ia  nh&rplj  mariced  off  from  the  cardiae,  beix^ 
thiomtfr  and  moiB  teanapaient;  and  in  camiToca  and  in  man 
the  djjstiti^'tioii  lietween  the  two  parte  is  erident  to  the  naked 
eye.  On  the  surface  of  the  stomach  nuiDeroiis  pits  are  Tiaible 
tinder  a  iruigiiifyiiig  glass,  indicating  the  openings  of  the 
ga«tri('  glands.  These  are  of  two  classes :  the  cardiac  ot/undtts, 
and  the  jn/hrie  glanda  The  cardiac  glands  are  tubtdar,  and 
sereral  open  on  tlie  surface  by  one  ducL  They  are  lined  by 
two  kinds  of  ceUs— one^  forming  the  greatest  number,  are 
HumW,  gramiliir,  nucleated  cells,  and  secrete  the  pepsin 
(Hauptzi^Uen  of  Heidenhain,  chief,  central  or  adeJomorphous 
^'-—^^-^^^  ells) ;  the  other,  larger  but  also  granular 
^^^^  ^B  ami  nucleated,  secrete  the  hydrochloric 
^^/f  M  ^^^'1^  ^t  the  gaatric  juice,  and  are  called 
pjirietal,  deloTiiorphoiis  (Eollett),  or  oxyntic 
celk  (Fig.  10),  (Laiigley).  The  pyloric 
glands  are  also  tubular  and  often  branched 
at  the  extremity ;  they  are  lined  by 
grujuilar  nuclear  cells  secreting  y>epsin  or, 
more  con'c*ctly,  gastric  juice  without 
hydrochloric  acid,  the  oxyntic  cells  being 
nhHeiiL  TIr-  cohnnuar  ceUs  which  form 
tlic  epithelial  lining  of  the  mucous  coat 
«ii».i  III  cN.ih!o  iiciri.  ana  *>*  t'l*^  stomach  are  in  part  goblet  cells  for 
•uinwiwitM.^wooi.  the  secretion  of  mucus.  At  the  cardia 
there  is  a  Kluirp  doumrcation  between  these  cells  and  the 
Hlriitifieil  epitheliiiui  of  the  gullet,  and  at  the  py loins  the 
eell^  lining  the  duodemun  are  distinguished  from  those  of  the 
Htouiacb  l»}'  tin*  jneHeiiee  uf  the  hyaline  border  in  the  former. 


iTlfl.  10.  — Onytitlf  fHll).  of  Ihr 
rur<llH{?  ^Irili'U  uf  t1»«« 
liiiitiiw)  •toffLii^'U.  From  r 
photogmiih,  X  3&0.  TJii" 
evil  A  «ri4  rioL  4)uil4i  nuniml, 

A  fnw  rliltiT  iCMiiJIh  arti  Mfii 


i 

I 


MINUTE  STRUCTURE 


II 


The  stroma  between  the  glands  is  composed  of  delicate 
connective  tissue,  with  some  adenoid  tissue,  supporting  the 
blwd  vessels.     Muscle  fibres  are  also  present  (Fig.  11), 

The  submucos*!  contains  collections  of  lymphoid  tissue 
corresponding  morphologically  to  those  in  the  intestine,  but 
they  are  not  very  conspicuous  in  the  human  stomach.  They 
are  observed  chiefly  in  the  pyloric  region. 

Vascular  Snpplif. — The  stomach  is  richly  supplied  with 
veasels  (Fig.   12).     Tlie  coronary  branch  of  the  cceliac  axis 


r"H 


.  11.— TrftnKVer««  section  of  the  gkuilti  of  tlie  cardiac  region  of  a  child's  stottiRch.  From  n 
photogmph,  X  fiOO.  Tliere  i§  a  very  small  aznouiit  of  «truuia,  cotisialfnt^  cbiefly  of  con* 
nective  tinauc  cella  with  blood  reHMla.  The  alveolux  in  the  c«ntre  of  the  figure  »how»  one 
Ur^Q  (oxyutic)  c«tl,  aud  aevflrel  iniaU  (chkf)  cdls.  From  a  preponttioii  liardened  in  oaniie 
aeld  atid  ttainiKi  with  logwood. 

passes  from  left  to  right  along  the  lesser  cur\^e,  supplying 
both  anterior  and  posterior  aspects  of  the  organ,  joining  on 
the  right  branches  of  the  2>i/loj*ic  or  riff  hi  eorormry  artery  (a 
branch  of  the  hepatic),  and  on  the  left  anastomosing  with  the 
aortic  cesopliageal  arteries.  Along  the  greater  cur\'e  theiie  are 
two  firterie^  which  j* an— the  rif/ht  gastro-epiplou%  which  is 
the  largest  artery  of  the  stomach,  and  is  indirectly  a  branch  of 
the  liepatic  ;  and  the  left  yastro-rpiploic,  a  branch  of  the  splenic 
artery  which  rdso  sends  small  brandies  to  tlie  cardiac  end  of 
the  organ  {arierim  ymtricm  bretrcs).     AH  the  arteries  of  the 
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Fia.  12.— ArUfial  supply  of  the  BtoiDftch.    Tho  tlvi?r  tuLs  bMQ  turned  upwurda  qjomI  ihe  i 
pttllc4  downwnr^s  iiamcwh&t.    (Joesml.)  > 

arteries,  and  l)ear  the  same  names.  The  coronary  vein  is 
couuected  by  hniochea  with  those  of  tlie  lower  part  of  the 
oesophagus,  and  is  not  infrequently  a  larger  vein  than  the 
pyloric  (Walfiham). 

The  ij/mphatics  of  the  stomach  Ibnn  two  plexuses,  one  in 
the   mucosa,  the   other  iu  the  submncosev.       They  then 


1  G,  Joessel,  "  Lelirbuch  dertopogTflpb.-cliirurg,  Aimtoiiiie,'*  ii.  Th*,  2  ALtL. : 
**Dor  Bnuch,**  Fig.  <)*»  ?■  260.     Bonn,  1892. 


Fto.  18.— Ven<MU »opply  of  tlie  fltomibcJb.*    1,  e^iivniJuy  ^^lii  ,  'I,  pyiokK  vein  ;  8,  right  gostroK 
epiploic  veiu  ;  4,  left  gutro^piploic  vela ;  &,  portal  vein.    (Wal%1iaru.)i 

bead  of  the  pancreas;    those  accompanying  the  left  gastro- 
epiploic vessels  enter  glands  in  the  hiliis  of  the  spleen, 

Tlie  blutxl  supply  uf  the  stomach  cojiies  theiefure  from  the 
aorta  by  nieanjs  of  the  cc&liac  axis,  and  the  venous  hlood  passes 
to  the  portal  vein  going  through  the  liver,  while  the  lympli- 

WftlaHam,  **0b«enrfttjotj»  on  the  Coronary  Veins  of  the  Stomach,"  Jotirn, 
AntU,  aiwL  Fhysufi*,  London,  vol.  xiv.  \x  399. 
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atics  go  through  glands  to  the  thoracic  duct.     The  passage"^ 
of  the   blood    through    the   liver  and   of    the   lymph   to   the 
thoracic  duct  15  connected  with  the  aWrption  prooeaaea  which 
oocur  in  the  stomach. 

Nervoiis  Supplt^  of  the  Stomaeh. — The  stomaeli  is  supplied 
by  the  vagus  and  the  syiopathetic  nerves.  Tlie  right  vag 
branches  out  on  the  posterior  aapect,  and  the  left,  on  the^ 
anterior ;  while  branches  of  the  sympathetic  are  supplied  by 
the  Bplanchnics  and  the  ca?liac  plexus.  The  left  vagus  also 
supplies  branches  to  the  liver.  Only  alKJut  one- third  of  the 
trunk  of  the  right  vagus  ends  in  the  stomach,  supplying  the 
left  half  of  the  posterior  surface,  white  the  greater  portion  of 
the  nerv^e  passes  to  the  semilunar  ganglion.  The  right  half 
of  the  pusfcerior  surface  is  supplied  mainly  by  the  sympathetic- 
Besides  this  there  is  in  the  muscular  coat  the  plexus  of 
Auerhach,  containing  giinglionic  cells,  and  in  the  submucous 
coat  tlie  similar  plexus  of  Meissner,  both  of  which  no  doubt 
play  some  part  in  the  physiological  processes  taking  place  in 
the  organ. 

Physiology, 

Functions  of  the  Stom(tch,~^\ie  physiological  processesl 
taking  place  in  the  stomach  are  the  digestion  of  the  proteid 
and  albuminoid  substances  liy  means  of  the  gastric  juice ;  the 
mechanical  and  chemical  breaking  up  of  the  masticated  food ; 
its  propulsion  into  the  small  intestine ;  and  the  absorption  of 
certain  substances.  The  processes  are  therefore  divisible  into 
three  classes : 

1.  Chemical 

2.  Mechanical 

3.  Absorptive. 

Tlie  normal  processes  depend  chiefly  on  the  nervous 
mechanism  of  the  stomach  which  governs  the  secretion  of 
gastric  juice  and  the  movements  of  the  organ,  and  by  means 
of  which  the  vascular  supply  is  regulated. 

Nervous   Mechanism    of  the   StomacL — The    stomach    is 
directly  connected  with  the  central    nervous  system   by  the, 
vagus  nerves,  and  is  not  only  supplied  by  the  branches  of  j 
the  sympathetic  from  the  solar  plexus,  but  it  has  a  ganglionic 
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system  of  its  own  iii  Meissners  plexus  in  the  submucous  coat 
and  in  Auerbuch's  plexus  in  the  muscular  coat.  The  exact 
part  the  nerves  pliiy  in  the  conduction  of  impulses  to  and 
from  the  stomach  is  not  known ;  nor  have  the  exact  functions 
of  the  local  ganglionic  centres  been  discovered;  but  some 
ascertained  facts  are  not  without  import. 

Division  of  the  vagus  nerves  (thus  severing  the  most 
importitnt  connection  of  the  stomach  with  the  central  nen^ous 
system)  causes  a  momentary  contniction  of  the  pyloric 
sphincter  and  of  the  cardiac  orifice,  but  does  not  completely 
remove  the  normal  movements  of  the  organ,  although  it 
diminishes  them.  Such  an  operation,  moreover,  although  it 
does  not  inhibit  the  secretion  of  gastric  juice,  causes  a  pallor 
of  the  mucous  membrane  during  iligestion,  instead  of  the 
increased  vascularity  which  uonnaLly  occui^.  These  results 
mean  that  the  stomach  is  not  wholly  dependent  on  the 
higher  part  of  the  ceutml  neiTous  system  for  its  move- 
ments or  for  the  secretion  of  gastric  juice.  Stinmlation  of 
the  end  of  the  vagus  nerve  connected  with  the  stomach 
produces  after  a  time  some  movement ;  but  not  a  very  well 
marked  one ;  while  such  a  stimulation  produces  no  secretion 
of  gastric  juice.  Tliis  last  result  is  in  direct  opposition  to 
the  case  of  the  submaxillary  salivary  gland,  for  stimulation 
of  the  chorda  tympani  nerve  produces  a  copious  secretion  of 
saliva.  No  effect  on  the  movements  or  on  the  secretion  of 
gastric  juice  has  been  observed  by  section  or  stimulation  of  the 
sympathetic  nerves  supplying  tlie  stomach.  It  is  therefore 
evident  that  the  meehaniciil  movements  of  the  stomach  and 
the  secretion  of  gastric  juice  are,  to  a  great  extent,  independent 
of  the  central  nervous  system,  and  are  possibly  dependent  on 
a  local  ner\"ous  mechanism.  It  can  only  be  conjectuimi  that 
the  local  neiTous  mechanism  is  the  plexus  of  Meissner  or  of 
Auerbach  or  both,  but  this  is  very  doubtful  Wlien  removed 
from  the  body  of  a  recently  killed  animal  and  placed  in  an 
appropriate  warm  chamber,  the  stomach  shows  automatic 
movementa  These  ai-e  regidar  and  commence  at  the  greater 
curve  near  the  cardia,  progressing  towards  the  pylorus.^ 

'  HpfmeUter  and  Scbtltz,  Arch,/,  CTper,  Path,  u.  Pharmakoi,^  Leipzig,  ISSO, 
Bd.  XX.  p.  11. 
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It  was  mentioned  above  that  sectioo  of  the  vagi  caused 
pallor  of  the  raucous  membrane  during  digestion  instead  of 
the  usual  rosy  colour ;  this  appears  to  show  that  the  vascul- 
arity of  the  organ  during  digestion  is  a  reflex  effect,  the 
vagus  being  tlie  aiferent  nerve,  and  the  sympathetic  the' 
eflerent  At  any  rate  it  must  be  granted  that  the  in- 
ereiised  vascularity  of  the  organ  during  digestion  is  not 
solely  due  to  the  presence  of  food  or  of  its  chemical  elements, 
but  to  the  action  of  a  nervous  mec^hanism,  since  it  is  a  pro- 
loiigt'd  efll^ct,  Htjil  is  necessary  not  only  for  the  absorption  of 
e4*rtttin  food  products,  but  for  the  mauufactui-e  of  the  gastric 
juice  and  for  u  continuance  of  the  automatic  movements. 
But  little  is  known  of  the  influence  of  the  nervous  system 
the  secretion  of  gastric  juice.  Stimidation  of  the  vagus 
not  im:>diice  secretion :  section  of  both  vagi,  of  the  splanch- 
nic nerves,  and  extirpation  of  the  cceliac  ganglion  does  not 
abolish  secretion.  Fruiu  a  practical  point  of  view  it  is,  how- 
ever, not^3worthy  that  gastric  juice  is  secreted  in  response  to 
njatiy  stimuli  applied  to  the  mucous  niembrana  Such  an 
inert  body  as  a  jicbble  will  cause  a  flow"  c»f  gastric  juice,  and 
electrical  stimulation  of  the  mucous  membrane  will  have 
ii  siioiljir  effect.  Of  cheniic4d  stimulants,  swallowed  saliva, 
dilute  iilkalics,  sotlium  chloride,  tis  well  as  food,  cause  a  flow 
fif  .secretion  ;  facts  wliich  are  of  prime  importance  in  dietetics. 
T!ie  secretion  of  gastric  juice  is  also  effected  by  reflex  action. 
This  was  very  evident  in  a  ease  observed  by  I^rofessor  Eichet 
of  Paris.  In  a  woman  who  had  gastrostomy  performed  for 
an  impermeable  stricture  of  the  ^esophagus  (caused  by  a  cor- 
rosive) it  was  noticed  that  a  flow  of  gastric  juice  followed  the 
introduction  into  the  mouth  of  any  substance  causing  a  flow 
of  sidiva.  Thei-e  is  no  doubt  a  close  nervous  connection 
Ijctweeu  the  imUvidual  glands  which  secrete  digestive  juices 
and  between  these  glauils  and  the  special  senses  of  sight, 
gmelK  and  taste,  which  are  intimat^dy  connected  with  the 
taking  and  enjoying  of  food.  It  is  certain  that  tliere  is  no 
aecretory  nerve  directly  supplied  to  the  stomach  glands  from 
the  centnd  nervous  system,  although  there  is  some  evidence  of 
a  nervous  connet.'tion  between  the  central  ner\'ous  system  and 
the  secitjtion  of  gastric  juice.     Physiological  research  tends  to 
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W  that  all  secTedoii  in  highly  specialised  animals  is  more 

leas  under  the  control  of  the  neiToiLS  system:  in  the 
stomach  the  nervous  mechanism  is  probably  mainly  a  local 
one  situated  in  the  walls  of  the  stomach  and  brought  into 
action  in  response  to  mechanical,  chemical,  and  other  stimuli 
appUed  to  the  mucous  membrane*  The  same  must  be  said  of 
the  muacidar  contractions  of  the  stomach :  the  modified 
peristalsis  of  the  stomach,  although  more  directly  connected 
■  with  the  central  nervous  system  than  the  secretion  of  gastric 
jidce  (since  stimulation  of  the  vagi  affects  the  contractions  of 
the  atomach),  yet  goes  on  in  a  full  stomach  after  section  of 
both  vagua  nerves  The  local  nervous  mechanism  of  the 
muscular  contractions  of  the  stomach  possibly  exists  in 
Auerbach's  plexus  and  gangha  situated  in  the  muscular  coat, 

Vamitinff  is  a  reflex  effect  produced  by  many  different 
stimuli  The  actual  act  of  vomiting  is  accompanied,  first,  by 
a  flow  of  saliva  and  a  pallor  of  the  skin,  with  or  without 
increased  diaphoresis ;  secondly,  by  a  deep  drawn  inspiration 
associated  with  a  spasmodic  contraction  of  the  diaphragm, 
followed  by  closure  of  the  glottis ;  thirdly,  by  a  sudden  con- 
traction of  the  abdominal  muscles  accompanied  by  the  opening 
of  the  cardiac  orifice  and  some  contraction  of  the  stomach 
itselL 

Vomiting  is  dependent  on  the  integrity  of  a  nervous 
centre  in  the  meduUa  oblongata.  This  centre  may  be  directly 
affected  either  by  disease  (cerebral)  or  by  drugs,  and  tins  direct 
stimulation  may  produce  an  ejection  of  the  stomach  contents. 
The  centre  is,  however,  usually  affected  reflcxly. 

In  the  process  of  vomiting  described  above,  the  different 

are   the   result  of  the  effect  of  the  stimulus  on  the 

vomiting  centre,  which  discharges  along  the  secretory  nerves 

■  of  the  sidivary  glands,  causing  a  flow  of  saliva ;  which  affects 
the  neighbouring  respiratory  centre  producing  the  deep  in- 
spiration, the  closure  of  the  glottis,  the  spasmodic  contracture 
of  the  diaphragm,  and  the  energetic  expiratory  contraction  of 
the  abdominal  muscles. 

The  parts  of  tlie  body  from  which  vomiting  is  excited 
reflexly  are  as  follows : — from  the  fauces,  soft  palate^  and 
pharynx    through    the   glosso- pharyngeal    nerve;    from    the 
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stomach,  lungs,  Uver,  and  gall-blaciJer  by  means  of  the  vagus 
nerveii;  from  the  uterus,  kidneys,  peritoneum,  and  intestine 
by  means  of  the  sympathetic  fibres  (viscjeral  nerves)  supplied 
to  them.  Vomiting  is  also  excited  by  great  pain,  the  reflex 
afferent  impulse  passing  to  the  vomiting  centre  by  an  ordinary 
sensory  nerve ;  and  it  is  perhaps  partly  in  this  way  that  the 
passage  of  a  gallstone  or  a  renal  calculus,  or  peritonitis  and 
hernia  produce  vomiting.  In  some  cases  of  disease  it  is  not 
always  easy  to  say  what  particular  pathological  factor  produces 
the  vomiting,  as,  besides  local  disease  of  an  organ,  there  may 
be  an  inflammatory  disease,  the  chemical  products  of  which 
may  produce  emesis  by  acting  directly  on  the  centre  in  the 
medulla. 

To  simi  up  this  part  of  the  subject,  it  may  be  said  that 
the  central  nervous  system  has  no  direct  influence  on  the 
secretion  of  gastric  juice  or  on  the  mechanical  movements  of 
the  stomach ;  both  these  processes  are  largely  automatic,  and 
are  probably  dei>endent  on  the  ganglia  present  in  the  walls  of 
the  stomach.  The  central  nervous  system  is,  however,  con- 
nectetl  with  both  these  prt»cesses,  since  the  secretion  of  gastric 
juice  may  be  eflected  reflexly  by  the  mere  flow  of  saliva,  by 
emotional  cUsturbance,  and  by  excitation  of  the  special  senses. 
The  automatic  movements  ai^  in  closer  connection  with  the 
central  nervous  system  than  the  secretion  of  gastric  juice. 

The  physiological  processes  in  the  stomach — -mechanictd, 
chemical,  and  absorpiive — will  now  be  considered  seriatim. 

Mechanical  Processes  in  the  Stomach  ;  Movements, — ^In  the 
intervals  of  digestion  the  normal  stomach,  being  empty,  is  con- 
tract'cd,  its  mucous  membrane  lying  in  folds  or  ruga;  and  its 
muscular  coat  being  in  a  state  of  more  or  less  tonic  contrac- 
tion. Soon  after  the  entrance  of  food,  the  movements  begin 
and  continue  during  the  whole  time  of  digestion ;  at  tii"st 
slight,  they  gradually  increase  in  intensity.  The  first  muscular 
action  of  the  stomach  is  the  opening  of  the  cardiac  orifice 
to  allow  the  entrance  of  the  food.  This  occurs  by  a  con- 
traction of  the  longitudinal  muscular  fibres  surrounding  the 
oil  flee.  It  is  a  reflex  act,  the  proper  performance  of 
which  depends  on  the  integrity  of  the  vagus  ner\^e.  Section 
of  the  vagus  causes  a  spasmodic  contraction  of   the 
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orifice,  the  swallowed  food  collecting  in  the  lower  part  of  the 
cesophagits,  and  not  entering  the  stomach.  Another  similar 
action  is  the  opening  of  the  pylorus  dependent  on  the  relaxa* 
tion  of  the  circular  muscular  fihre^  forming  the  sphincter; 
this  relaxation  appears  to  occur  at  irregular  hiter^'als  to 
allow  of  the  exit  of  the  liquitl  food,  and  it  occurs  the  more 
frequently  the  more  liquid  the  condition  of  the  food  is.  Its 
nervous  mechanism  is  not  exactly  known.  Section  of  the 
vagi  causes  a  spasmodic  contraction  of  the  pyloric  sphincter. 
The  general  movements  of  the  stomach  are  of  two  kinds^the 
circular  and  the  churfimg.  The  circular  movement,  due  chiefly 
to  the  contraction  of  the  circular  muscidar  coat,  is  most  powerful 
at  the  pyloric  end ;  it  is  similar  to  the  peristaltic  wave  in  the 
intestine.  It  is  the  movement  which  occurs  when  the  stomach 
is  stimulated  electrically,  although  in  ttiis  case  it  is  only 
local  By  the  circular  movement  the  food  is  passed  from  one 
end  of  the  organ  to  the  other.  The  churning  movement 
takes  place  near  the  mucous  membrane,  and  by  its  means  the 
particles  of  food  near  the  membrane  are  driven  towards  the 
centre  of  the  stomach.  Tlie  elTeet  on  the  food  of  these  move- 
ments is  to  make  it  pass  from  the  cardia  to  the  pylorus  and 
then  back  again,  while  it  is  also  passing  from  the  mucous 
mendjrane  towards  the  centre  of  the  organ  (p.  29). 

The  stomach  during  digestion  is  practicaUy  a  closed  bag 
suspended  between  two  more  or  kss  fixed  points,  viz.  where 
the  oesophagus  passes  throiigh  the  diaphragm  and  at  the  duo- 
denum. This  fixation  of  the  tw^o  ends  aids  the  movements  of 
the  organ.  By  these  movements  the  masticated  food  is  mixed, 
the  mixing  becoming  more  complete  as  the  proteid  constituents 
of  the  mixed  food  are  dissolved  At  certain  intervals  the 
pylorus  o|)en8  and  piul  of  the  liquid  contents  of  the  stomach 
are  ejected  into  the  duodenum.  But  where  the  food  taken 
is  chiefly  solid,  most  of  it  remains  in  the  stomach  until 
digestion  is  completed,  when  it  is  propelled  into  the  duodenimi 
en  masse. 

The  movements  of  the  stomach  are  diminished  by  violent 
exercise  after  a  meal  and  cease  during  sleep  (Busch).  Violent 
emotions,  it  is  said,  will  also  cause  tliem  to  cease  for  a  time  ; 
this,  however,  is  only  a  matter  of  conjecture  from  the  fact  that 
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violent   emotions   will  inhibit   the   digestion   of  focwl    m    me 
stomach,  but  tliis  might  occur  also  fruui  jui  inhilntion  of  the 
secretion  of  gastric  juice  as  well  as  of  the  muscular  mov^ementftj 
of  the  organ. 

Chemical  Physiologiccd  Processes  in  the  Stomach, — The  secre- 
tion of  the  gastric  juice  takes  place  both  in  the  glands  of  the 
cardiac  and  in  those  of  the  pyloric  re^on ;  the  former  pro- 
ducing gastric  juice,  contiiining  both  pej^sin  and  hydrochloric 
acid ;  the  latter,  gastric  juice  containing  pepsin  but  no  hydro- 
chloric acid.  The  acid  is  fonned  by  the  large  parietal  or 
ox}Titic  cells  previously  deseribed,  which  swell  up  during 
secretory  activity  of  the  glands ;  the  pepsin  is  fonned  in  the 
chief  ceE*3.  which  liecome  very  granular  in  the  intervals  l>e- 
tween  seci'etion,  and  ilischarge  their  granules  during  secretion 
(Langley),  The  hydrochloric  acid  ^  is  secreted  by  the  cells 
as  such,  and  must  of  necessity  l>e  formed  from  a  chloride  an<l 
presumably  from  soilium  chloride.  It  was  suggested  by  Maly  * 
that  lactic  acid  is  the  means  by  which  this  salt  is  decompose*i, 
setting  free  the  acid,  according  to  the  following  equation ; — 


Sodium 
chloride. 


Lactic     Sodium     Sodiom 
acid,     ch  loride.    lactate. 


Laotjo   Hydrochloric 
acid. 


Although  this  might  occur  wlieii  kctic  acid  is  present  in  the 
stomach  contents,  yet  such  a  transformation  cannot  be  con- 
sidered the  normal  method  of  secretion  by  the  parietal 
It  is  more  probable  (Maly)  that  di-sodiimi  hydrogen  phosphate ' 
is  decomposed  by  means  of  carbonic  acid  (CO^),  sodium 
hydrogen  carbonate  and  eodimn  di-hydrogen  phosphate  l^ing 
fonned,  according  to  the  following  equation  :— 
NijH  PO4  +  CO^  +  H4O  =  XaH  CO^  +  NaH^PO^. 

*  At  firet  it  may  appear  an  atioiualy  tbat  a  free  luineral  acid  should  be 
secreted  by  au  auimal  cell.  The  accretion  of  hydrochloric  acid  by  the  gastric 
frlands  ia  not  lb©  only  pbeuom«uon  of  the  kind  in  nature.  A  goateropoti 
(Dolium  galea)  isecretfa  free  sulpliuric  acid  io  iU  "aaUvii"  (qtioted  by  HaUi- 
burton,  *'  Chemical  Physiology/'  p,  60  ;  see  also  Bunge,  **  Lehrbnch  derphysiolog. 
und  patbolog*  Cbttmie,*'  3rd  ed.,  1891,  p.  141).  The  pupa  of  the  Vms&  moth 
(Dicranonra  vimila)  ae<:rete3  potassium  hydrate  (XHO)  to  enable  it  to  emerge 
from  it»  covering  (Oawald  Latter,  Traju.  Entom.  *Soc.  London,  1S92,  jmrt  iv. 
(Dec)  p.  287). 

'  Sec  Gaiugee,  ** Text- Book  of  Phyaiological  Chemistry,"  toL  iu  p.  111. 


SECRETION  OF  GASTHIC  JUICE.  %i 

And  that  the  scKliiim  di-hydrogen  phosphate  reacts  on 
sodium  chloride  fyrining  free  hydrochloric  add,  according  to 
the  equation — 

The  glands  are  acid  only  in  their  upper  parts ;  in  the  deeper, 
they  are  alkaline, 

A  very  important  point  regarding  the  secretion  of  pepsin, 
and  one  that  prohal>ly  luicS  some  importance  in  cases  of  disease 
of  the  stomach,  is  that  the  ferment  ia  not  secreted  as  such,  but 
13  preceded  by  a  mother-ferment,  pepsinogen,  which  exists  in 
the  cell  in  the  form  of  the  granules?  previously  described* 
This  pepsinogen  has  no  ferment  action,  and  is  readily  trans- 
formed into  pepsin  by  the  action  of  dilute  hydrocliloric  acid 
and  of  warmth.  Both  j^epsin  and  pepsinogen  are  destroyed 
at  a  temperature  of  about  55"*  C.  (Langley). 

Composition  of  the  Gastric  Juice. — The  gastric  juice  con- 
tains two  ferments  (pepsin  and  a  milk-curdling  one),  dissolved 
in  water  containing  mineral  salts  and  free  hyilrocliloric  acid. 
A  small  iimount  of  mucus  is  also  present.  The  amount  of 
hydrochloric  acid  varies  from  0'02  per  cent  to  0^2  per  cent; 
the  amount  of  pepsin  is  also  very  variable,  as  shown  by  the 
lictivity  of  tliiferent  specimens  of  jidce.  The  amount  of  salts, 
consisting  of  chlorides  of  sodium,  potassium,  and  calcium,  and 

(of  phosphates  of  calcium,  magnesium,  and  iron,  is  about  0*2 
per  cent. 
The  properties  of  the  ffastric  juice  are  three  in  number : — 
Chemical  Processes  of  Dit)eMion  in  the  Sionuwh. — The 
rennet  or  mitk-curdlintf  ferment  which  is  abundantly  found  in 
some,  &sj»ecially  sucking,  animals,  converts  the  soluble  case- 
inogen  of  milk  into  the  less  soluble  casein,  which  is  precipitated 
in  more  or  less  fine  juirticles.  This  change  is  analogous  to  the 
clotting  of  blood,  and,  like  this  process,  rec[uire8  the  presence  of 


1.  It  possesses  a  milk-curdling  ferment  (rennin), 

2.  It  possesses  a  proteolytic  ferment  (pepsin)  which  acts 

in  conjunction  with  free  hydrochloric  itcnd. 

3.  Owing    to    the    presence    of  a   free   mineral    acid,    it 
antiseptic  qualities  (p*  70)^ 
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ffilfi*i*n  aalta.  The  action  of  rennet  thus  differs  from  thai  ui 
add8>  which  simply  precipitate  the  caaein,  or,  more  properly 
speaking,  the  caseinogen  or  precursor  of  casein.  Aa  this  txscnrs 
in  aU  caaes  before  milk  is  digested  by  ferments  (either  by  pepsin, 
by  pancieatin,  or  by  papain)  it  is  probable  that  the  physical 
condition  of  the  casein  in  finely  divided  particles,  and  perhaps 
the  molecular  change  it  undergoes,  is  that  which  is  neceg^nrv 
for  the  rapid  and  efficient  digestion  of  the  milk ;  and  a  XivCh. 
consideration  shows  that  this  is  so,  since  the  precipitation  of 
casein,  and  with  it  the  fat,  separates  the  milk  into  a  liquid 
part  containing  the  salts  and  lactose,  more  readily  manipul- 
ated than  the  heavy  mUk  itself ;  and  a  solid  ptrt  (casein  and 
fat),  the  casein  particles  of  which  are  readily  digested  by  the 
pepsin-hydrochloric  acid,  thus  setting  free  the  fat 

Although  the  hydrochloric  acid  of  the  gastric  juice  is  in 
Bu£Bcient  quantity  during  full  digestion  to  precipitate  the 
caaeinogen  of  mUk,  the  curdling  ferment  probably  does  this 
more  effectually  and  earlier  in  the  process  of  digestion,  since  a 
few  seconds  after  milk  is  swallowed  it  becomes  coagulated  in 
the  stomach,  at  a  period  before  sufficient  acid  has  been  secreted 
for  precipitation  of  the  caseinogen. 

A  lactic  acid  ftnnent  has  been  described  by  Hiimnmrsten 
which  changes  lactose  into  lactic  acid.  It  is  probable,  how- 
ever, that  this  ferment  comes  from  the  bacteria  present  in  the 
food,  and  is  not  a  secretion  of  the  gastric  glands. 

Cane  sugar  in  the  stomach  is  slowly  transformed  into 
grape  sugar,  an  action  ascribed  to  the  agency  of  the  mucus  of 
the  stomach.  But  such  a  transformation,  although  of  great 
importance  in  cUgestion  and  nutrition,  occurs  only  to  an 
insignificant  extent  in  the  stomach,  and  is  one  of  the  chief 
functions  of  the  auccus  eutericus  in  the  small  intestine. 

Action  of  the  Fepsin-IIi/drochloric  Actd.~Th^  action  of 
the  two  principal  agents  of  the  gastric  juice  is  solely  on  the 
albuminous  or  proteid  constituents  of  the  food  and  on  gelatin 
and  other  albuminoids.  At  a  temperature  of  between  35 
and  40°  C.  pepsin  in  the  presence  of  a  0^2  per  cent  solution  of 
hydrot^hloric  acid  digests  aE  proteids,  transforming  them  into 
more  soluble  products  (albumoses  and  peptones)  in  oixler  to 
facilitate  their  absorption.     An  early  stage  of  the  transforma- 
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tion  is  into  sjTitonin  or  pami>eptoDe,  a  body  closely  allied  to 
acid  albumins,  sinc^  it  is  soluble  only  in  acid  solutions,  from 
which  it  is  precipitated  by  neutralisation ;  and  once  in  the 
precipitated  form  it  is  coagulated  or  rendered  insolulde  by 
heat.  One  of  the  next  class  of  products,  viz.  betero-albuniose, 
is  somewhat  allied  to  syntonin  since  it  is  not  soluble  in  water, 
but  only  in  solutions?  of  neutral  salts  (such  as  sodium  chloride 
or  magnesium  sulphate)  and  m  dilute  acids  or  alkalies.  It  is 
in  part  precipitated  from  these  solutions  by  removal  of  the 
neutral  salts  or  by  neutralising  the  solution,  or  by  boiling  the 
solution  in  neutral  salts.  The  other  albumoses,  viz.  proto- 
and  deutero-albumose,  are  much  nioiH?  soluble  jiroducts,  since  no 
saltSi  acids»  or  alkalies  are  requisite  to  hold  them  in  solution, 
and  they  are  not  precipitated  by  boiling  the  solution :  i^eptone 
has  the  same  properties.  From  a  practical  point  of  \iew,  as 
when  the  stomach  contents  require  to  be  examined  chemically, 
the  chief  digestive  products  to  be  sought  for  are  proto-  and 
deutero-albumose  and  peptone.  In  normal  digestion  in  the 
stomach  peptone  does  not  appear  to  be  found  in  great 
quantity ;  or  it  would  be  more  accurate  to  say  that  an  ex- 
amination of  the  stomach  contents  during  full  digestion  does 
not  show  the  presence  of  a  large  quantity  of  peptone.  This 
may  l>e,  as  will  be  seen,  because  as  srx^n  as  it  is  formed  it  is 
absorbed  by  the  mucous  membrane. 

The  chemical  i*eaetions  of  the  bodies  under  consideration 
show  that  deutero*albumose  is  a  product  intemieihate  l*etween 
proto-albmnose  and  peptone,  on  account  of  its  great  solubility. 
Thus  all  these  three  bodies  are  soluble  in  distilled  water,  cold 
or  boiling.  Proto-albumose  is  precipitated  by  nitric  acid  in 
the  cold,  the  precipitate  being  soluble  in  excess  of  the  reagent 
and  also  soluble  on  warming,  coming  down  again  in  cooling. 
Deutero-albumose  is  not  so  precipitated  unless  a  certain 
quantity  of  sodium  chloride  or  other  neutral  salt  is  present. 
Peptone  is  not  precipitated  at  all  by  either  method.  Proto- 
albumose  and  deutero-albumose  are  both  precipitated  by 
liiating  the  solution  with  neutral  ammonium  sulphate; 
peptone  is  not  so  precipitated.  All  three  bodies  give  a  rose- 
pink  colour  when  a  tnu.'e  of  solution  of  sulphate  of  copper 
(1  per  cent)  and  an  excess  of  potash  solution  ai'e  added;   this 
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is  the  biuret  reactioiu  (See  also  Examination  of  the  Stomach 
Coiitenta,  Chapter  V.) 

The  products  of  digestion  just  considered  are  formed  finom 
so-called  "  native "  proteids,  those,  namely,  which  eadst  nor- 
mally in  the  tissues  of  animals  or  plants,  such  as  the  myosin 
of  flesh,  the  albumin  of  egg,  the  casein  of  milk,  the  gluten  of 
bread,  the  globulins  of  plantSw  This  class  constitutes  the 
most  nutritious  group  of  proteids.  But  there  are  other  allied 
bodies  which  are  not  so  useful  as  food,  and  which  are  beet 
called  "  albumiooidis."  These  are  gelatin,  chondrin,  and 
elastin,  which  undergo  digestion  in  the  stomach ;  and  keratin, 
whicli  undergoes  no  change. 

Tfie  kind  of  transformation  of  these  bodies  is  the  same  as 
that  previously  described.  The  final  digestive  product  from 
gelatin,  the  most  important  memtH?r  of  the  group,  is  called 
gelatin  peptone,  the  pra^ursors  of  which  during  digestion  are 
allied  to  the  albumoses  and  are  called  *' gelatoses."  Gelatin 
l»eptone  differs  in  reactions  from  proteid  peptone,  giving  no 
redilisli  precipitate  on  boiling  with  Millon's  reagent,  and  a 
sli^'lit  yellow  colour  (not  a  deep  yellow)  on  boiling  with 
nitric  acid.  Chondrin,  which  is  obtained  from  caililage  by 
l>oiliiig,  also  yields  tlige^stive  products  similar  to  those  yielded  by 
gelatin  ;  und  during  digestion  elastoses  are  formed  from  elastin* 
tick  tin  is,  liowever,  the  most  important  member  of  this  group, 
since  it  is  the  body  present  in  tlie  boiled  connective  tissue  of 
animal  foods. 

Thr  Condition  of  Proteid  Food  an  it  halves  the  Stomach,- — 
All  tlie  piYjteid  matter  taken  into  the  stomach  as  food  is  not 
iligested  there  ;  the  fluid  which  is  passed  tlirough  the  pylorus 
into  the  duodenum  contains  the  various  proteid  products  of 
digestion  (syntonin,  albumoses,  and  peptone) ;  and  the  syntonin 
is  immeiliatt'ly  pi^et^pitated  with  the  pepsin  by  the  alkaline 
liquids  (bile  and  pancreatic  juice)  in  the  small  gut  Al- 
though in  human  digestion  a  large  part  of  the  proteid 
food  is  left  for  the  pancivatic  juice  to  digest  in  the  small 
gut,  yet  the  action  of  the  gastric  juice  is  a  good  preparation 
for  pancreatic  digestion — ^just  as  the  action  of  the  saliva 
on  the  starch  in  the  mouth,  although  inlxibited  in  the 
stomach,  is   a   good   pivparation  for  the  completion  of   the 
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iligestiou  by  the  amylopain  of  the  pancreatic  juice,  A 
little  consideration  will  make  cle^ir  this  useful  action  of 
the  gastric  juice.  Most  of  the  proteids  takeu  as  food  are 
in  the  cooked  form,  that  is  more  or  le^s  coagulated  and 
insoluble*  The  gastric  juice  acts  ou  this  insoluble  proteid, 
causing  it  to  swell  up  and  eventually  to  enter  into  solution. 
In  this  soluble  fonn  it  is  more  easily  iligested  by  the  pan- 
creatic juice  than  in  the  insoluble.  This  is  one  action,  but 
digestion  by  the  gastric  juice  is  certainly  useful  in  another 
way.  The  proteids  taken  as  food  are  of  various  kinds :  animal 
myosin  in  flesh,  albumin  of  eggs,  casein  of  milk,  gluten  of 
flour,  globulin  and  albunioses  of  plants  and  seeds — all  with 
certain  definite  characteristics,  and  all  possessing,  presumably, 
a  slightly  varying  molecukr  constitution.  They  ha%-e  all  to 
be  transformed  into  the  proteids  of  the  human  organism,  and 
primarily  it  is  supposed  into  the  proteids  of  the  blood — 
albumin  and  globulin.  That  they  must  undergo  tliis  trans- 
fonnation  is  shown  by  the  fact  that  they  are  «ipable  of 
supporting  the  nitrogenous  metabolism  of  the  body ;  that  is, 
that  the  nitrogen  they  contain  is  used  to  nourish  the  tissuea 
This  being  so,  it  must  be  allowed  that  one  action  of  the 
pepsin -hydrochloric  acid  of  the  gastric  juice  is  to  prepare 
these  various  proteids  for  entering  the  l)lood,  to  so  alter  their 
constitution  that  they  can  readily  be  tninsformed  into  the 
proteids  of  the  blood ;  and  the  action  of  the  pancreatic  juice 
may  l»e  essential  to  complete  this  process. 

Absorption  in  the  Stommh. — Most  of  the  digested  food  is 
absorbed  in  the  small  intestine;  active  absorption,  however, 
takes  phice  in  the  stomach — of  sugar,  salts,  and  proteids. 

The  sugar  absorbed  is  the  maltose  formed  by  the  saliva 
from  starch  and  the  small  amount  of  glucose  fomied  in  the 
itoma^h  by  the  inversion  of  ame  sugar.  During  the  absorp- 
tion of  maltose  it  is  transformed  into  glucose,  since  the  former 
ig  not  found  in  the  blood  or  the  liver. 

Some  ix»rtion  of  the  soluble  Sftlts  is  absorbed  in  the 
stomachi  but  there  is  proliaWy  an  active  interchange  between 
the  salts  of  the  blood  and  those  in  the  gastric  contents  during 
digestion. 

The  proteids  are  absorbed  chiefly  as  albinnoses  and  peptone. 
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Seme  proteids  maj  be  absorbed  unehanged,  as  in  the  case  of  a 
buge  quADtitj  of  eggs  being  taken  as  food«  ^g-albmuin 
appearing  in  the  urine.  Proteids  in  solution  which  are  in- 
ject into  the  rectum,  where  there  is  no  digestion,  have  also 
been  proved  to  be  absorbed  unchanged*  The  absorption  of 
proteids  by  the  stomach  in  the  form  of  albumoses  is  the 
ordinary  mode,  and  one  of  the  ad^^ntages  of  the  action  of  the 
gastric  juice  is  that  it  transforms  the  insoluble  or  colloid 
proteids  into  soluble  and  diffusible  proteids — albumoees  aui 
peptone.  The  process  of  absorption  of  these  digestive  pro- 
ducts is  not  purely  mechanical,  not  simply  a  question  of  the 
difl*usion  of  liquids,  for  in  passing  through  the  mucous  mem- 
brane, whether  of  the  stomach  or  the  intestine,  albumoses  and 
peptone  disappear  as  such*  This  was  shown  by  Hofoieister, 
who  also  demonstrated  that  the  stomach  of  an  animal,  i^- 
moved  from  the  body  and  kept  in  an  appropriate  warm 
chamter,  coidd  also  cause  this  transformation  of  album< 
and  f>eptone.  Into  wliat  bc^dy  they  are  changed  has  not  yet 
Iieen  demonstmted ;  and  although  in  several  series  of  experi- 
ments i^ierfoniied  by  various  observers,  it  has  been  assumed 
that  "  Bennii  albumin  "  is  the  body  formi^d,  there  is  as  yet  m 
cheniieal  proof  that  this  is  tlie  case,  and  these  observers  use 
the  term  "  serum  albumin "  loosely  for  the  proteids  of  the 
MchkI- plasma,  which  contains  serum  globulin  and  fibrin ogei 
us  well  as  serum  albumin.  Most  physiologists  consider  thai 
the  regenemtion  of  albumoses  and  peptone  is  due  to  the  lininj 
epitht'Iiuni  of  the  alimentary  canaL  It  is,  however,  certain 
that  during  absorption  the  albumoses  and  peptone  disappear 
in  their  passage  throvigh  tlie  mucous  membmne,  and  thai 
they  are  not  found  in  the  blood  stream  or  in  the  tissues  of 
the  healthy  animal.  Hofmeister  some  years  ago  stated  that 
he  hud  found  these  bodies  in  the  bkK>d  during  digestion,  but 
the  application  of  more  recent  methods  by  Neumeister  has 
sixown  that  this  m  not  the  case.  If  absorbed  as  such  the 
albumoses  would  lie  inimical  to  the  hmnan  body, 

The  question  of  tlie  al^sorption  of  waitt  in  the  stomach  is 
one  which  has  been  the  subject  of  much  discussion  and 
fi-t'quent  investigation.  It  was  until  quite  recently  considered 
that   water  wtia  absorbed    in   large  quantities,  although   this 
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conclufiiou  would  be  a  somewhat  anomalous  one,  since  very 
little  water  is  actually  absorbed  io  the  small  intestine,  and 
the  rationale  of  its  ateoiptiou  in  the  stomach  could  not  be 
very  evident.  Tapijeiner  ^  came  to  the  conclusion  from  his 
erperiments  that  very  little  water  was  absorbed  by  the 
stomach,  but  that  alcohol  was  readily  taken  up,  and  all  sub- 
stances soluble  in  it.  His  conclusion  that  peptone  and  glucose 
wei-e  not  absorbed  in  any  quantity  by  the  stomach  was  shown 
to  be  erroneous  by  the  experiments  of  von  Anrep.  Von 
Mering  ^  showed  conclusively  in  dogs  that  water  given  to  the 
animal  to  think  flo%ved  through  the  pylorus  in  more  or  leiss 
rhythmic  gushes;  and  that  the  whole  of  the  water  drunk 
passed  through  the  pylorus  in  this  manner  Very  little 
water  is  retained  in  the  stomach  when  it  is  taken  by  itself 
Such  an  experiment  as  tliis  does  not  quite  imitate  the  con- 
ditions in  the  stomach  when  a  mixed  meal  w^ith  water  is 
taken.  In  this  case  the  bulk  of  the  food  and  water  is 
retained  in  the  stomach  for  a  considerable  time,  and  absorp- 
tion of  water  may  take  place,  but  probably  not  to  any  gi*eat 
extent.  Whatever  amount  of  w*ater  is  absorbed  with  the 
soluble  salts,  sugar,  and  peptones  is  in  all  probability  retumed 
by  the  blood  to  the  stomach  contents.  Von  Mering  also 
showed  that  carbonic  acid  in  solution  is  readily  absorl)ed  by 
the  stomach,  as  well  as  alcohol,  glucose,  cane  sugar,  lactose, 
and  maltose.  Dextrin  and  peptone  are  not  really  absorbed. 
He  confirms  Tappeiners  obsen^ation  already  referred  to,  viz. 
that  alcoholic  solutions  of  the  substances  mentioned  are  more 
readily  absorbed  than  aqueous,  a  fact  of  some  dietetic 
importance 

The  non-absorption  of  liquid  by  the  stomach  is,  as  will  be 
seen,  an  important  lactor  in  certain  patliological  conditions. 
It  is  also  of  physiological  iniportauce  since  the  abstraction  of 
water  leads  to  a  delay  of  digestion  in  the  stomach  and  in  the 
■mall  intestine. 

Process  of  Digestion  of  the  Mixed  Food  in  the  Stomach. — 

'  **  Ueber  Besorption  im  M&gen,*'  Ztxhr.f.  BioL,  Miincben,  Bd.  xvi.  p.  497, 
I8S1. 

*  "Ueber  die  Fuuctionen  des  Magens,"  VerhandL  du  XIL  Congrta  f, 
innere  Mtdicin  zu  UHesbadtH.,  1893.  See  alao  Edkliis,  Joum,  PhyaioL^  Cam- 
bridge,  vol.  xiii.  p.  145. 
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The  cliemical  processes  of  digestion  in  the  stomach  have  been 
discussed ;  but  of  greater  importance  in  its  relation  to  dia^kse 
is  the  change  undergone  by  the  mixed  food.  The  stomach  is 
the  receptacle  of  all  the  food  taken,  of  the  carbohydrates 
partially  digested  by  the  saliva,  of  the  fats  surrounded  by 
tissue,  of  the  prt)teids  and  of  the  salts.  Although  only  the 
proteids  are  digested  in  the  stomach,  yet  other  changes  occur 
which  must  of  necessity  be  discussed 

To  make  the  subject  clear  it  will  be  considered  under  the 
following  headings : — 

1,  The  naked  eye  changes    in  the    stomach  during    the 

digestion  of  a  meaL 

2,  The  effect  on  the  mixed  foc»d  of  the  digestion  of  pro- 

teids by  the  gastric  juice  and  of  the  movements  of 
the  stomach. 

3,  The  presence  of  organic  acids  in  normal  digestion. 

1.  In  the  intervals  of  digestion  the  mucotis  membrane  of 
the  stomach  is  a  light  pink  colour,  and  the  organ  is  practicaUy 
empty,  containing  a  small  amount  of  liquid,  slightly  alkaline 
and  containing  salts  and  a  little  mucus.  As  soon  as  food 
enters  the  organ,  the  mucous  membrane  becomes  more  vas- 
cular and  the  *'  glands  begin  to  discharge  a  dear,  transparent 
fluid,  which  continues  rapidly  to  accumulate  as  aliment  is 
received  for  digestion.  This  fluid  is  invariably  distinctly 
acid  "  (Beaumont). 

2.  The  food  which  enters  the  stomach  to  be  acted  upoa 
by  the  gastric  juice  is  the  mixed  and  masticated  food ;  it  con- 
sists of  proteids,  carbohydrates,  fats,  and  organic  and  inorganic 
Baits.  The  proteids  are  in  a  more  or  less  insoluble  form,  being 
partly  coagulated  dtiring  the  process  of  cooking.  The  fibres  of 
the  meat,  consisting  of  myoain,  are  not  completely  disin- 
tegrated by  mastication  or  cooking,  although  their  connection 
with  each  other  is  loosened  by  the  effect  of  cooking  on  the  in- 
terstitial connective  tissue,  which  has  the  result  of  transforming 
collagen  into  the  readily  soluble  and  digestible  body  gelatin. 
Of  the  other  chief  proteid  foods*  eggs  iis  eaten  are  com- 
poeed  of  coagulated  albumin,  globulin,  and  fat ;  milk,  of 
caseinogen  in  solution  mixed  with  fat  and  lactose ;  bread,  of 
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gluten  aud  albumoses  nnxed  with  carbohydrates — starch  and 
dextrin.  The  starch  and  dextrin  have  1>een  more  or  lesa 
dissociated  from  the  other  constituents  of  the  mixed  food 
by  the  action  of  the  saliva  in  the  month,  so  that  when  the 
carbohydrates  enter  the  stomach  they  are  in  part  ah*eady 
transformed  into  dextrin  and  maltose.  The  action  of  the 
swallowed  saliva  can  only  eontinoe  for  a  short  time  in  the 
stomach,  viz.  from  15  to  45  minutes,  as  the  increiising 
acidity  and  the  action  of  the  pepsin  destroy  the  activity  of 
the  ptyalin.^ 

The  process  of  digestion  of  this  mixed  food  in  the  stomach 
is  twofold.  As  soon  as  the  food  enters  the  organ,  the  move- 
ment of  the  walls  Ijegina,  resulting  in  a  very  intimate  and 
cootinuous  mixing  of  the  food,  since  this  not  only  traverses 
the  organ  from  the  cardia  to  the  pylorus  along  both  curvatures 
and  back  again  down  the  middle  (Brinton),  but  is  alstj  worked 
towards  the  centre  of  the  organ  by  the  churning  movement. 
Brinton's  h)*pothesis  regarding  the  coui*se  of  the  food  does  not 
accord  with  the  actual  observations  of  Beaumont  {np,  ciL\  or 
with  the  experimental  i*esults  of  Hofmeister  and  Schiitz  •  in 
their  research  on  the  automatic  movements  of  the  dog's 
stomaclL  Both  Beaumont  ami  Hofmeister  and  Schiitz  con- 
cluded that  the  food  travelled  along  the  greater  curve  and 
back  again  along  the  lesser.  From  the  position  and  shape  of 
the  stomach  this  conclusion  would  appear  probable.  The 
movements  of  the  stomach  not  only  intimately  mix  the  food,  but 
reduce  the  size  of  the  masticated  particles  and  cause  the  gastric 
juice  secreted  by  the  mucous  membrane  to  act  ou  all  the  y^artieles 
swallowed.  The  chemical  changes  which  Ijegin  as  soon  as  the 
secretion  of  gastric  juice  are  at  first  slight,  owing  to  the  slight 
acidity  of  the  stomach  contents;  the  first  poilion  of  acid  secreted 
being  utilised  in  neutralising  the  swallowed  saliva  as  well  as 
the  food  if  it  is  alkaline.  But  in  about  an  hour  or  an  hom* 
and  a  half  from  the  ingestion  of  a  large  meal,  the  acidity  of 
the  stomach  rises  to  0'2  per  cent  or  even  higher.     The  hydro- 

*  Se«L&Dgley,  Jmtrjt,  Phifsiol,,  Cambridge,  vol.  iii.  p.  2-16  ;  Langley  and  Eves, 
ihid,  vol  iv.  p.  16  ;  ChitUiuden,  etc  quoted  by  Halliburtoti,  np.  ciL  p.  628. 

*  F.  Hofmviat^r  and  E.  Schiitz,  **  Uelier  die  automatist^hen  Bewegungen  dea 
llag?iiB"  ;  Arch,/,  c^ttr.  Path.  u.  PhnrifutkoLi  Leipzig,  1885,  Bd.  xx,  p*  1. 
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chloric  acid  forms  a  loose  compound  with  the  proteids  pr 
This  loosely  combined  acid  does  not  give  all  the  iBaction8  \ 
the  free  acid.     Proteids  can  only  take  up  a  certain  proportion 
of  acid,  and  therefore  as  digestion  proceeds  the  acidity  due 
hydix»chloric    acid    is    produced    both    by   the    loosely   coiu« 
bined  acid  and  by  the  free  acid     The  effect  on  the  mil 
food    of    the    digestion     of   the    proteids    by    pepsin -hydro-1 
chloric    acid    leads    to    a    great    disintegration    of   the  foodJ 
although  it  is  not  a  complete  digestion.     Thus  with  meat  the! 
gelatin  of   the  ccwsked  ccinnecti%'e  tissue   is   readily  digested,! 
loosening  the  fibres  of  the  meat,  which  also  swell  up  and  are! 
partially    digested.     Any   fat    present    in   the  meat    is    also^ 
separated  by  this  digestion,  and  is  melted  by  the  temperature 
of  the  body.     Wit!i  eggs,  the  proteids  ai-e  caused  to  swell  up 
and  are  partially  digested,  while  the  fat  is  freed  and  melted 
With   milk,  the  casein  is  first  precipitated  with  most  of  the 
fat,  which  is,  however,  set  free  aa  the  digestion  of  the  casein-      ' 
precipitate  prooeeda     Thus,  although  one  of  the  chief  effects  fl 
of  the  pepsin-liydrochloric  acid  is  the  digestion  of  proteid  sub- 
stances, yet  another  and  not  less  important  result  is  the  dis-  -^ 
integration  of  the  food  whereby  the  fat   is  separated,  and,H 
being  melted  by  the  body  temperature,  floats  on  the  surface  of 
the  gastric  contents,  and  the  proteids  and  carbohydrates  which 
are  partly  in  solution  are  by  their  fine  subdivision  in  a  very 
suitable  condition  for  rapid  tligestion  by  the  pancreatic  juice 
and  bile  in  the  small  intestine.     To  the  mixed  focd  as  it  is 
digested  by  the  stomach — consisting  as  it  does  of  particles  of 
undigested  proteid  and  carbohydrate  and  melted  fat  floating  S 
on  an  acid   liquid,  containing  in  solution,  iKesides  salts  and  ™ 
organic   acids,   the   products   of   digested   proteids   (syntonin, 
albumoses,   and    peptone),   and   some   maltose    and    unaltered 
cane  sugjir  and  lactose — the  term  "  chyme  "  is  applied.  ^ 

Although  dm-ing  digestion  the  stomach  is  a  closed  bag,  yet  ^| 
the  pylorus  dilates  from  time  to  time  as  the  contents  become 
more  liquid,  and  allows  the  extrusion  into  the  duodenum  of  _^ 
small  quantities  of  the  acid  liquid  contents^    This  action,  which  ^ 
is  not  a  regularly  rhythmic  one,  but  occurs  at  irregular  intervals, 
is  of  great  service,  as,  instead  of  a  large  quantity  of  acid  liquid 
being  propelled  into  the  duodenum  for  it  to  cope  with,  small 
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quantities  entering  it  are  readily  neutralised  by  the  bile  and 
pancreatic  juice,  the  pepsin  and  gyritonin  Ijeing  precipit-ated. 
Thu8»  while  the  Btomach  is  preparing  the  food  by  partially 
digesting  the  proteids  and  by  trituration  and  mixing  of  the 
food,  the  pancreatic  juice  and  bile  are  already  finishing  the 
digestion  of  the  carbohydrates  and  proteids.  This  process  of 
preparation  of  food  in  the  stomach  and  its  gradual  passing  on 
to  the  duoilenum  for  completion  of  digestion  is  a  very  im- 
portant one,  and  irregularity  in  its  performance  probably 
forms  a  fruitful  source  of  disease.  If  a  small  quantity  of 
liquid  be  swallowed  with  the  food,  very  little  leaves  the 
stomach  until  digestion  is  completed.  With  a  large  quantity 
of  liquid,  some  soon  passes  through  the  pylorus.  The  fat 
separated  from  the  mixed  food  in  the  stomach  is  the  last  por- 
tion of  food  to  lea\^.  the  organ,  probably  solely  because  it 
floats  on  the  stomach  contents. 

3.  The  consideration  of  the  changes  in  the  food  during  diges- 
tion would  be  incomplete  without  a  discussion  of  the  eflect  of  the 
organic  acids  and  milts  which  are  taken  with  the  food  Thus 
meat  as  eaten  contains  sarcolactic  acid ;  fruits  and  vegetables 
contain,  either  free  or  combined,  citric,  acetic,  and  tartaric 
acids,  and  vinegar  (acetic  acid)  is  often  mixed  with  food.  The 
salts  of  these  acids  are  decomposed  by  the  hydrochloric  acid  of 
the  gastric  juice,  so  that  the  acid  is  set  free  and  the  acidity  of 
the  stomach  contents  increased  Moreover,  after  the  entrance  of 
carbohydrate  food  into  the  stomach,  it  is  stated  that  lactic 
acid  is  formed  by  bacterial  decomposition  of  the  carbohydrates, 
and  according  to  Ewald,  it  is  the  chief  acid  in  the  stomach 
for  the  fii^t  three-quarters  of  an  hour  of  digestion  under  the 
circumstances  mentioned* 

Ewakl  and  Boas  ^  investigated  the  process  of  digestion  in 
three  young  individuals,  two  with  normal  digestion  and  one  with 
vomiting  neurosis.  They  found  that  ten  minutes  after  giving 
60  grammes  (about  2  ounces)  of  white  bread,  lactic  acid  was  con- 
tained in  the  stomach  contents,  and  that  the  quantity  increased 
for  30  or  40  minutes.  Hydrochloric  acid  was  then  found, 
and  this  increased  while  the  lactic  diminished,  until  it  dis- 
appeared After  meat  a  similar  condition  was  noticed,  viz., 
*  Firchotvs  Archiv^  Bd,  d.  p,  325. 
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first,  tlie  appearance  of  stircolactic  aciil,  then  iii  60  to  90 
minutes  both  tliis  acid  and  hydiochluric  aeiJ,  and  in  100  to 
120  minutes  hydroohloric  acid  aloue.  Fish  gave  the  same 
results  as  meat,  aud  with  potatoes  an  appreciable  quantity  of 
ktctic  acid  was  fauinl  None  was  found  when  egg -albumin 
was  given  as  IotkI 

Cahn  and  von  Meriug^  obtained  the  following  I'esults  in 
three  liealthy  iudiviiluals,  two  of  whom  were  on  milk  diet, 
and  one  on  a  pure  meat  diet : — 


Period,  after 
eating,  or 
retiip\'^I  uf 
Mtoiaacli 
0011  ten  tA. 

PBTCellt- 

jiKe  of 
HCl. 

Pensctit- 
«g©of 
Uctic 
acid. 

agvof 
voUUl« 

Case  1.  Healthy  malo,  aged 

20,  oa  jmre  meat 

diet 
C&se  2.  He&lthj  malGj  aged 

20,  ou  milk  diet 
Case  3,  Healthy  male,  aged 

36»  on  milk  diet 

3^  hours 

1  hour 

ri    hour 

\  2    haurs 

0*304 

0-0S8 

0  034 
0*164 

0 

oaoi 

0'02 
0-281 

0 

0*003 

0  009 
0-075 

It  is  evident,  therefore,  that  even  in  liealthy  individual 
on  a  milk  diet,  that  a  certain  amount  and  in  some  cases  a 
Ltrge  amount  of  lactic  acid  may  \m  present  in  the  stomach 
contents  during  digestion.  With  a  meat  diet,  the  acidity  of 
the  Btoinach  contents  was  found  to  be  due  ahnost  solely  to 
hydrochloric  iicid,  a  result  apparently  antagonistic  to  that  of 
Ewald  and  Boas.  Meat  does  contain  sfircolactic  acid,  and  it  is 
apparent  that  this  will  he  set  free  in  the  stomach  contents 
during  the  process  of  digestion ;  it  will  therefore  be  found  in 
the  early  stages  of  gastric  thgestion,  and  would  then  either  be 
absorljed,  or  woidd  combine  with  the  chlorides  as  suggested  by 
Maly.  At  any  mte,  it  chsappears  from  tlie  stomach  as  diges- 
tion proceeds,  and  it  is  therefore  not  smprising  that  Cahu 
and  von  Mcring  did  not  find  any  lactic  acid  present  in  the 
stomach  three  and  a  half  hours  after  a  meal  of  meat  alone. 
The  presence  of  lactic  acid  after  a  meal  of  bread  was  explaine<l 
by  a  decomposition  of  the  carbohydrates  of  the  bread  occurring 
in  the  stomach  by  means  of  bactcriti.  There  is  no  necessity 
)  Ikutichea  Arch,  f,  kiin,  Med,,  Leipcig,  Bd.  xjtzix.  p.  233. 
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"to  suppose  that  this  occurs,  since  during  the  prei>aration  of 
^bread,   not   only   acetic    but    lactic    acid   is   formed.       Acetic 
id   is    a    further    product    of    the    action    of    yeast    (sac- 
^charomyces  cerevisia?)  on  carbohydrates  and  the  alcohol  formed 
from  them.      The  acetic   acid   fermentation   may  occur;  and 
[lactic   acid  and  butyric  acid  are  also   formed  by  the  action 
"  of  tfie  lactic  acid  and  butyric  acitl   bacilli      The  acidity  of 
bread  and  of  biscuits  incretises  with  keeping,  even  for  one  or 
two  days.^     It  is  not  therefore  at  all  surprising  that  after  a 
I  diet  of  bread  alone  lactic  acid  should   be  found     The  presence 
fof  hictic  acid  in  this  Ciise  has  notiiing  to  do  with  the  func* 
tiouB  of  the  stomach ;  it  is  simply  an  acid  Uiken  in  with  the 
fo<xL     And  this  is  shown  to  be  the  case  by  the  experiments  of 
.Martins  and  Liittke-  and  of  Boas/  for  when  food  which  does 
inot  contain  lactic  acid  is  given,  this  acid  is  found  only  in  traces 
in  the  stomach  contents.     With  a  milk  diet  in  healthy  adults, 
this  (question  is  somewhat  difterent,  as  shown  by  Cahn  and 
von  Mering's  results.      In  this  case  the  percentage  of  lactic 
[acid  in  one  imlividiml  half  an  hour  after  food  was  O'lOl,  and 
pin  another  indi\idual  it  was  in  one  houi*  after  food  0  2,  and 
[ill  two  lioui-s  0*281  per  cent.     Here   there  is  evidence  of  dis* 
tinct  formation  of  lactic  acid  in  the  stomach  in  normal  diges- 
tion, and    the   question   is   how  is    it   formed.     Thei-e   is   no 
evidence   to  show  that  in   the  digestion  of  milk  by  pepsin- 
liyilrochloric  acid,  lactic  acid  is  formed ;  therefore,  it  must  W 
concluded  tluit  it  is  formed  by  fermentation  of  the  lactose  of 
the  milk,  a  fermentation  by  means  of  the  lactic  acid-producing 
micro-organisms  swallowed  with  the  food      It  is  perhaps  not 
wise  to  fLssume  from  tliese  two  experiments  of  Cahn  and  von 
Mering*8  that  lactic  acid  is  always  found  in  quantity  when 
milk  is  tiiken  as  a  food,  since  tliere  is  no  account  given  of  the 
lailk   taken  (whether   boiled  or  not)  and  no  account  of  the 
individuals  except  that  they  were  healthy.      It  will   be  seen 
that  many  bacteria  have  been  found  in  the  stomach  capable 
of  forming  lactic  acid  from  carboliydrates  (p.  73). 

*  S«  Kon%  **Die  menschlicben  NaUrangs-  uutl  GeuuM-Mittel,"  BJ.  ii.  p. 
^15,  3nt  0(J.,  1893. 

*  **  Die  Mjigensaure  de»  Meii»cUeii»"  1892,  p,  65, 

*  "Diagoo«tik  il  Therapie  Jer  Mogeokrankheitcn,  *  1S94,  3rd  ed.,  part  i. 
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Lactic  ficid  does  not,  however,  play  any  great  part  in  normal 
digestion :  it  was  at  one  time  considered  tlie  chief  acid  in  the 
stomach.  And  although  peptic  digestion  will  take  place  in  the 
presence  of  lactic  acid  and  even  of  nitric  acid,  it  was  c^^n- 
clusively  proved  hy  Bidder  and  Schmidt,  and  confirmed  hy 
subsequent  observers,  that  the  acid  secreted  hy  the  gastric 
glands  and  acting  with  pepsin  as  the  agent  in  digestion  is 
hydrochloric  acid. 

In  artificial  digestion  experiments,  it  is  found  that  gastric 
digestion  proceeds  most  rapidly  in  the  presence  of  hydrochloric 
acid,  less  rapidly  in  the  presence  of  acetic  or  lactic  acid,  and 
scarcely  at  all  when  butyric  acid  is  the  only  acid  present 
These  acids  all  form  acid  albumin  when  they  are  allowed  to 
act  on  imcoagulated  egg-albuinin,  but  with  varying  degrees  of 
faciUty.  Hydrochloric  acid  is  the  most  active  in  this  respect, 
butyric  acid  the  least  active,  whOe  acetic  and  lactic  acids 
occupy  an  intermediate  place.  The  effect  of  these  acids  on 
peptic  digestion  is  shown  hy  the  following  experiment : — - 

Into  each  of  eight  tu1>es,  50  cc,  of  a  solution  of  egg-albximin 
were  placed  and  coagulated  by  heat;  50  cc.  of  water  were 
added  to  each.  The  tubes  were  divided  into  sets  of  two, 
and  0*2  percent  HCi  added  to  one  set,  0*2  percent  acetic  acid 
to  another,  0'2  per  cent  lactic  acid  to  a  third,  and  0*2  per  cent 
butyric  acid  to  the  fourth.  Four  tubes  were  set  aside  as  con- 
trols, and  to  each  of  the  remaining  four,  4  cc,  of  an  active 
solution  of  pig's  pepsin  were  added  All  the  tubes  were  then 
placed  in  the  incubator  at  95"*  F.  for  1  hour  40  minutes;  and 
the  amount  of  digestion  taking  place  was  estimated  by  com* 
paring  each  tube  with  the  control,  by  estimating  the  amount 
of  coagulated  albumin  undissolved,  by  the  amount  of  precipitate 
on  neutralising  and  by  the  intensity  of  the  biuret  reaction  for 
peptones.     The  result  is  shown  in  the  table  on  the  next  page. 

From  this  experiment  it  is  quite  clear  that  in  the  presence 
of  acetic  and  lactic  acidg,  pepsin  is  much  less  active  than 
when  hydrochloric  acid  is  alone  present ;  and  tljat  lactic  is,  if 
anj^thing,  less  active  in  hindering  peptic  digestion  than  acetic 
acid.  With  tlie  amount  of  butjTic  acid  used,  no  digestion 
whatever  occurred,  and  there  was  no  formation  of  acid  albumin 
in  the  absence  of  pepsin. 
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lo  other  experiments,  it  was  seen  that  in  the  presence  of 
liydrochloric  acid  and  of  one  or  other  of  tlie  acids  mentioned,  the 
activity  of  pepsin  was  diminished  by  butyric  acid,  but  not  to  a 
great  extent  by  lactic  acid,  as  compared  with  a  digestive 
mixture  iii  which  hydrochloric  acid  alone  was  present 

It  may  be  safely  concluded,  therefore,  that  when  the  stomach 
contents  are  hyperacid  from  the  presence  of  organic  acids, 
pepsin  can  have  but  little  activity ;  but  that  the  presence  of  a 
small  percentage  of  lactic  or  acetic  acid  in  association  with 
hydrochloric  acid  (such  as  commonly  occurs  in  the  normal 
digestion  of  mixed  food)  is  no  great  hindrance  to  the  chemical 
processes  (see  Chapter  IV.). 

The  organic  acids,  whether  taken  in  with  the  food  or  formed 
from  carbohydrates  in  the  stomach,  play  an  important  r^t  in 
the  dietary,  since  they  are  a  source  of  carlxjnates,  thus  preserving 
the  alkalinity  of  the  blood  and  tissues ;  they  are  also  anti- 
scorbutic agents.  Their  excessive  ingestion  or  formation  in  the 
stomach  leads,  as  will  be  discussed  later,  to  great  functional 
disturbances  of  digestion. 

Eelation  of  iJvjestur  Processes  in  the  Stomach  to  Salivary  and 
hikstifial  Difjestkyn. — Although  the  process  of  digestion  in  the 
stomach  is  in  itself  an  entity,  yet  the  efficient  action  of  the 
saliva  is  a  very  necessary  precuin^or  to  normal  digestion ;  for 
not  only  does  the  saliva  aid  mastication  by  moistening  the 
food,  but  it  rapidly  digests  the  cooked  starch  in  the  mouth,  and 
acts  for  a  short  time  in  the  stomach  itself  until  the  acidity 
rises  to  a  degree  sufficient  to  stop  the  action.  The  alkalinity 
of  saliva  is  equal  to  0'097  per  cent  of  sodium  carbonate 
(Jfa^jCO,^),  and  its  action  is  stopped  by  0*003  per  cent  of 
hyilrochloric  acid  (Chittenden  and  Smith ).^  According  to  these 
observers,  therefore,  the  salivary  diastase  could  act  in  the 
stomach  for  only  a  very  short  time.  Of  more  importance  than 
the  action  of  the  saliva  is  the  change  which  the  digested  food 
undergoes  when  it  leaves  the  stomach.  It  then  consists  of  a 
pea-soupy  mass,  with  an  acidity  due  mostly  to  hydrochloric 
acid,  but  partly  also  in  some  instances  to  organic  acids,  such  as 

*  Trans,  ConnecikiU  Assoeiation^  1885,  vol.  tL  p«  143.  Abstr&ct  in  MAl^r*^ 
JahreiUricMi  1886.  Tlie  figure^  0"0&7,  wns  obtAiti^  as  the  average  eetimate 
from  lifteeti  specuuens. 
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lactic  and  acetic  acitk,  and  containing  in  solution  pepsin,  some 
peptones,  maltose  and  salts,  and  contaiDing  also  slireds  of 
undigested  food,  such  as  muscle  fibre  and  particles  of  albumin, 
starch  grains,  and  globules  of  fat  When  this  acid  mass  meets 
the  alkaline  bile  and  pancreatic  juice,  the  acidity  is  more  or  less 
neutralised,  so  that  the  liquid  becomes  alkaline,  or  neutral,  or 
remains  for  a  time  slightly  acid.  The  pepsin  is  precipitated 
and  rendered  inactive,  while  the  hydrochloric  acid  of  the  gastric 
contents  has,  during  the  process  of  neutralisation,  combined 
with  the  sodium  of  the  bile  salts  and  of  the  carbonate  of 
Bodium,  and  set  free  the  bile  acids.  During  this  change  the 
contents  of  the  small  intestine  become  alkaline,  and  remain  so 
during  the  whole  period  of  their  stay  in  the  small  gut ;  but 
this  does  not  appear  to  l>e  so  in  all  cases,  and  the  contents  may 
remain  acid,  although  only  slightly  bo.^  The  acidity  of  the 
contents  in  the  lower  part  of  the  snmll  intestine  is  probably  due 
to  lactic  acid — possibly,  in  some  cases,  to  butyric  acid,  both  of 
which  are  the  products  of  bacterial  fermeotation  of  the  carbo- 
hydrates. A  large  amount  of  lactic  acid  is,  however,  not 
formed.  The  growth  of  bacteria  in  the  snmll  intestine  is 
hindered  to  some  extent  by  the  setting  free,  in  the  first  instance, 
of  the  bile  acids,  which  are  antiseptic  in  action ;  and  although 
there  is  some  lactic  acid  fermentation  of  tlie  contents,  yet  there 
is  normally  no  putrefactive  decomposition  of  the  proteids.  The 
contents  of  the  sniall  intestine  have,  during  normal  digestion, 
no  putrefactive  odour.  There  can  be  little  doubt  that  the  diges- 
tion in  the  intestine  ia  aflected,  at  least  in  its  early  stages^ 
according  to  the  degree  of  acidity  of  the  chyme  as  it  enters  the 
daodenum.  The  chief  condition  appears  to  be  tlmt  if  the  chyme 
is  very  acid  from  hydrochloric  acid,  the  digestion  of  starch  in 
the  intestine  is  greatly  delayed  (Boas) ;  -  but  this  delay  cannot 
last  any  length  of  time,  since  the  acidity  of  the  contents  is 
being  neutralised  by  the  continued  secretion  of  the  bile  and 
pancreatic  juice. 

I  *  S«e  Macfadyen,  NeDcki,  uotl  SieWr,  "  Ueber  die  cliemiscben  Vorgange  im 
UMasclilicben  Diiiiiidftrm/*  Arc/i.  /*  tjj)cr*  f*alk.  u.  rharmukoL,  Leipzig,  Bd. 
sxriiL  p.  311,  189h 

»  Boas,  Ztmhr./.  klin,  Med.,  BerUn,  Bd.  xvii.  p,  155,     Abstract  in  Maly's 
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CHAPTER   II 

DIGESTIBILITY  OF  VAEIOUS  AETICLKS  OF  DIET 
AND  THE  EFFFXT  ON  DIGESTIOX  OF  FOOD  AC% 
CESSORIES  (CONDIMENTS,  ALCOHOLIC  DEINKS, 
TEA,  Era). 

A  KNOWLEDGE  of  tlie  digestibility  of  ordinary  articles  of  diet 
and  of  tljt!  effect  on  digestion  of  condiments  and  alcoholic  and 
other  drinks  is  essential  for  the  proper  treatment  of  disordeis 
of  the  stomach,  and  as  essential  as  a  knowledge  of  the  patlio* 
logical  changes  in  tlie  movements  and  secretion  of  the  oigan. 
Individuals  differ  in  their  digestions  as  they  do  in  their  in- 
tellectnal  or  emotional  characteristics  ;  and  as  regards  the  eatine 
of  food,  each  healthy  nian  nuist  to  a  great  extent  be  a  law  uniu 
himself.  Observations  have  been  made,  however,  which  are  of 
great  importance  in  the  dietary  of  the  healthy  as  well  as  the 
sick.  Speaking  generally,  the  proper  digestion  of  food,  Le^  the 
digestion  which  after  a  meal  goes  on  without  any  feeling  of 
digestion,  and  with  only  a  sense  of  general  repose,  depends  on 
the  following  conditions,  the  movements  of  the  stomacli,  the 
secretion  of  the  gastric  juice,  and  tlie  absorptive  processes 
being  unimpaired : — 


1.  The  food  must  be  properly  cooked  or  prepared. 

2.  The  food  itself   must  be  a  mixed   food,  consisting  oi 

pruteids,  carbohydrates,  fats,  and  salts  in  certain 
proportions,  too  much  of  one  constituent  not  being 
present 
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3.  The  food  must  be  digestible  and  must  not  contain  a 

large  quantity  of  indigestible  matter;  f./;.  cellulose, 

4.  The  food  must  not  be  too  acid,  and  must  not  be  mixed 

with  too  much  or  too  little  liquid. 

5.  It  must  be  tiavoured,  but  not  mixed  with  too  large  a 

quantity  of  condiments  or  alcoholic  drinks, 

Hit  Food  mvst  be  properly  Cooked  or  Prepared, — By  cooking 
the  food  is  rendered  more  digestible.  This  is  especially  the 
case  with  vegetable  foods,  as  they  are  taken  chieily  for  the 
starch  they  contain:  the  cellulose  coats  of  the  starch  grain 
during  boiling  are  ruptured,  causing  the  enclosed  starch 
(granulosa)  to  swell  and  to  be  set  free.  With  baked  vegetable 
foods  some  of  the  starch  in  the  outer  part  is  transformed  into 
dextrin,  a  change  which  must  be  considered  a  great  advantage 
to  digestion.  This  is  the  case  with  bread  during  the  baking; 
but  in  addition  the  flour  is  fermented,  some  of  the  starch  being 
thus  transformed  into  dextrin  and  sugar.  Bread  is  really 
therefore  a  partially  digested  vegetable  food. 

With  animal  food,  such  as  meat,  the  fibres  are  loosened  by 
the  transformation  of  the  collagen  of  the  connective  tissue  into 
Eitin,  an  easily  digestible  substance  ;  but  the  cooked  meat-fibre 
lelf  is  not  more  digestible  than  the  raw.  There  is  no  doubt 
another  advantage  in  cooking  animal  foods,  viz.  that  the  coagu- 
lation and  partial  hardening  of  the  proteid  constituents  renders 
them  more  easy  of  mastication,  an  essential  process  in  good 
digestion. 

Cooking,  especially  in  meat,  develops  flavours,  which  are 
beneficial  and  indeed  necessary,  si j ice  unsavoury  food  leads 
eventually  to  loss  of  appetite.  By  making  the  food  hot,  animal 
heat  is  econondsed,  since  the  food  has  not  to  be  raised  to  the 
temperature  of  the  body.  As  a  rule  there  is  a  fall  of  tempera- 
ture in  the  stomach  during  the  early  period  of  digestion,  a  fall 
ascribed  to  the  secretion  of  gastric  juice.  By  cooking,  meat 
loeea  about  20  to  30  per  cent  in  weight,  and  vegetables  gain 
from  about  3  to  over  50  per  cent,  the  starchy  vegetable  foods 
showing  the  greatest  gain.  The  loss  or  gain  in  weight  is  due 
to  the  amount  of  water  lost  or  taken  up. 

Cooking  destroys  to  a  great  extent  parasites  in  the  food : 
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bacteria  and   worms.      Bacteria  are,   however,  by  no   m< 
absent  from  the  eaten  fo':^,  as  is  shown  by  their  abundance  in 
the  intestines. 

2,  The  successful  treatment  of  functional  disturbances  of 
digestion  is  so  largely  a  question  of  diet  that  it  is  not  out  of 
place  to  consider  here  certain  facts  of  first  importance  in  the 
dietary  of  heallliy  individuals.  The  dietary  of  healthy  indivi* 
duals  has  not  been  detenriined  by  scientific  investigation ;  it  is 
tlie  outcome  of  experience,  and  custom ;  yet  the  scientific 
investigation  of  such  empirical  diets  has  led  to  the  establish- 
ment of  data  which  are  true  within  certain  limits.  The  diet 
of  a  healthy  individual  must  consist  of  the  following  con- 
stituents :  proteids,  fats,  carbohydrates,  mineral  salts,  vegetable 
acids,  and  water.  Proteids  are  essential  t-o  the  organism,  since 
they  contain  nitrogen  in  a  form  which  after  digestion  is  capable 
of  being  assimilated  by  the  tissues.  They  are  sources  of 
muscular  energy,  as  Liebig  originally  showed,  and  Pfliiger 
and  others  have  confirmed,^  Fate  and  carbohydrates  are  of 
service,  not  only  by  their  combustion  maintaining  the  heat  of 
the  body  and  \\\  maintaining  muscular  activity,  but  also  from 
the  fact  that  their  presence  in  a  diet  up  to  a  certain  amount 
enables  less  proteid  food  to  be  taken,  thus  obviating  the 
dangers  of  an  excess  of  proteid  in  the  diet.  They  are  there* 
fore  termed  proteid-sparing  foods,  llineral  salts  and  water 
are  necessarj^  for  the  solution  of  proteid  bodies  in  the  liquids  of 
the  body  and  for  the  formation  of  tissues  (bone,  etc.),  sodium 
chloride  and  calcium  phosphate  being  essential  to  ever}' 
de%^el oping  tissue.  Yegetable  acids,  free  or  in  combination,  are 
of  use  as  anti-scorbutics,  and  for  keeping  the  tissues  alkaline, 
since  they  form  carbonates  in  the  system.  The  correct  way  of 
regarding  these  food-stuffs  is  that  they  are  essential  for  the 
maintenance  of  the  activity  and  metabolism  of  the  protoplasmic 
tissues ;  that  as  regards  fat  and  carbohydrates,  although  they 
may  be  said  to  maintain  heat  and  muscular  activity,  yet  they 
do  so  by  being  metabolised  l>y  the  tissues  and  not  by  any 
chemical  combustion  independent  of  the  tissues, 

*  For  a  somraary  of  the  recent  work  on  tliis  subject,  see  a  paper  by  K  Stif» 
Ung,  M.D.,  '* ne5«arclies  on  ProU4d  Metabolism,*'  Science  Proffrea,  April  18M, 
p.  HI. 
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The  amount  of  the  food-stufis  winch  is  requisite  to  maiu- 
tain  health  has  been  variously  estimated ;  but  the  diet  cal- 
culated by  Moleschott  as  answering  for  a  raan  weighing  150 
lbs.  and  doing  a  medium  amount  of  work,  may  be  taken  as 
about  the  average.  Thus,  according  to  this  estimate,  a  man 
would  require  130  grammes  {4*o9  oz.)  of  proteid,  84  grammes 
(12 "9 6  oz.)  of  fat,  404  grammes  ( 14*26  oz.)  of  carbohydrates,  30 
grammes  (1-06  oz,)  of  salts,  and  about  2800  grammes  (70  to 
80  oz.)  of  water  in  each  day  to  maintain  health.  This  pro- 
portion of  food-stulfs  may  be  conveniently  expressed  in  such  a 
simple  diet  as  the  following: — 


Article  of 

WpigUt  in 

Walght 

Proleid*. 

F»L 

SalU. 

Water. 

fniHl. 

gramiiwa. 

Luox. 

WeigJit  ill 

Weight 

Wfijitit  in 

Weight 

Weight 

gnua. 

111  gniis. 

gmw. 

in  gnnt. 

in  grnm. 

Memt 

385 

13-5 

82-8 

21-0 

3*85 

279-0 

Butter 

50 

17 

0-5 

42*2 

— 

0*60 

6-6 

Milk 

500  ce. 

177 

177 

18-4 

24-4 

3-50 

435-8 

Bread 

280 

»-8 

22  0 

4-2 

1377 

3*64 

iia-0 

Flour 

200 

7*0 

24*0 

37 

1S7'3 

3*56 

267 

Vegetables 

225 

7*9 

4*5 

— 

11*2 

2-25 

202 '2 

Potatoes 

130 

4  6 

27 

0-2 

27-30 

1-43 

97-5 

Sng^ 

70 

2*4       i 

— 

— 

67'i 

3*50 

2*0 

1840 

04*6 

164-2 

81)7 

406*3 

22-83 

tool -8 

To  this  diet  common  salt  is  adiled  to  make  np  the  deli- 
ciency  in  sodium  chloride  and  water  drunk  to  make  up  the 
deficiency  in  water. 

For  a  child  from  six  to  seventeen  years  of  age  the  dietary  is 
not  so  large  as  the  foregoing.  Such  a  child  requires  on  the 
average  6  oz.  of  meat,  10*5  oz.  of  bread,  6  oz.  of  potatoes,  0*5  oz. 
of  butter,  9  oz.  of  milk,  3*5  02.  of  flour  (for  sou]>),  and  G  oz.  of 
various  kinds  of  vegetables  ;  but  the  amount  of  milk  may  be 
greatly  increased,  reducing  the  amount  of  meat. 

In  constructing  diets  to  maintain  health,  it  is  important  to 
n^member  that  the  end  cannot  be  obtained  unless  the  proteid 
constituents  of  the  food  bear  the  proportion  to  the  non-proteid 
(2,r.  fats  and  carbohydrates)  of  1 ;  3*5  to  4"5 ;  and  that  the 
amount  of  fat  must  not  be  in  greater  proportion  to  the  carbo- 
hydrates than  1  to  9.     In  the  infant,  the  proportion  of  fat  to 
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the  carbohydrates  is  as  1  :  1*4  5  in  the  adult  ia  easy  circum 
stances  it  is  as  1  :  *>'4  ;  and  in  the  workman  as  1:5  or  even 
less.  The  facts  just  mentioned  are  essential  for  the  nutrition 
of  the  healtby  organism,  and  althougli  diet  in  disease  is  very 
diflerent,  yet  as  far  as  possible  dieting  must  be  on  the  lines 
mentioned  (see  Chapter  XL). 

3.  Of  as  great  importance  as  the  amount  of  food  and  food- 
stuffs necessary  to  maintain  health  is  the  digestibility  of  th^ 
food  taken,  and  in  disease  this  question  of  digestibility  becomes! 
of  prime  importance.     Individuals  may  show  an  idiosyncras; 
with  regard  to  the  digestibility  of  particular  articles  of  diet, 
but  of  greater  importance  is  the  consideration  of  t!ie  digesti- 
bility  of  the  various  foods  and  food-stulFi:*  as  these  ditler  am  on 
themselves,  apart  from  any  idiosyncrasy  of  the  individual.    The 
digestibility  of  the  food-stufls  as  investigated  by  Eubner  may 
be  stated  in  the  following  table,  100  being  taken  as  a  fi; 
representing  complete  digestion  ■ — 


t 


DiGESTmiLlTY    OF    FoOD-StUFFS    (PERCENTAGE    DIGESTED), 


mure 


Me«L 

Effg»- 

Milk. 

Ctioeie. 

Bic^, 

Pt>UtOM. 

Peaa. 

White 

Black 

CkTTOta 

Protoid 

Fat 

Carbohydrates 

977 
80  0 

97 
95 

92 
95 

97 
95 

80 
99 

75-0 
92'5 

80 
95 

78 

99 

68 

83 

82 

It  is  thus  seen  lliat  the  proteids  of  animal  foods  (meat,  eggs, 
milk,  cheese)  are  far  more  digestible  than  those  of  vegetables 
(potatoes,  peas,  bread,  etc.),  and  that  tlie  carbohydrates  of  rice 
and  white  bread  are  tlie  more  digestible. 

The  digestibility  of  various  starches  by  the  pancreatic 
diastase  is  shown  in  the  followiug  experiments.  The  starch  was 
prepared  in  a  pure  state,  and  dissolved  in  boiling  water.  Kach 
starch  solution  was  of  a  known  strength,  and  the  diastase  added 
was  of  the  same  quantity  and  strength  in  each  experimenL 
The  starches  used  were  arrowroot  (St  Vincent  and  Bermnda}, 
the  starch  of  fresh  green  peas  and  of  pea  flour,  of  wheaten  flour, 
of  rice,  barley,  and  potatoes.     The  most  digestible  of  1 
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starches  is  in  order,  St.  Vincent  arrowroot,  Bermuda  arrowroot, 
and  starch  from  fresh  green  peas.  Then  come  in  order,  starch 
from  wheaten  flour,  from  potato,  from  rice  and  from  barley, 
that  from  pea  flour  coming  last.  The  experiments  showed 
that  a  given  amount  of  ferment  could  produce  in  a  certain 
time  a  greater  amount  of  sugar  (maltose)  from  arrowroot  (St. 
Vincent  and  Bermuda)  than  it  could  from  the  starch  from 
green  peas  and  the  other  starches:  that  from  the  starch  of 
wheaten  flour  and  of  potatoes  about  the  same  amount  of 
maltose  was  formed,  but  much  less  from  the  starch  of  rice  or 
barley.  These  facts  are  of  some  importance  in  dietetics,  and  in 
great  part  explain  the  constipating  action  of  arrowroot,  since 
the  more  digestible  a  food  is  the  more  constipating  it  is. 

As  regards  the  digestibility  of  fats,  but  little  need  be  said ; 
all  the  important  fats  in  a  dietary  are  from  the  animal 
kingdom,  the  fat  of  meat  and  that  of  milk  (butter),  the  latter 
being  the  more  easily  digested. 

It  must  always  be  borne  in  mind,  however,  that  the 
digestibility  of  the  food-stufls  is  only  a  small  part  of  the 
question  of  the  digestibility  of  food  since  the  stomach  is  the 
receptacle  of  the  mixed  food,  and  the  length  of  time  the 
different  articles  of  food  remain  in  the  organ  is  of  great 
importance.  This  is  especially  so  in  disease,  since  so  many 
of  the  disorders  of  digestion  arise  from  delay  of  food  in  the 
stomach.  The  following  table  shows  the  results  of  the 
observations  in  two  healthy  individuals  with  gastric  fistula : — 


[Table. 


Table  of  the  Digestibility  of  Articles  of  Diet 
IN  the  Stomach.^ 


Food. 


Mode  of 

preijara- 

tion. 


Length  of  time  the  food  remained  in  the 
stoiiiach  till  digested,  aleorbed,  or  dischan^ed. 


Beaumont. 


Richet. 


Sell  naps     . 

Milk  . 

Rice  . 

Peas,  with  bacon  fat 

lUiked  potatoes  . 

Eggs,  whipped  . 
Barley  soup 
Salmon  trout 
Meat 

Sago  . 

Spinach 

Tapioca 

Barley 

Milk  . 

Fresh  eggs . 

Cabbage,  with  vinegar 

Soup,  with  fat  and  bread 

Rice,  with  fat 


Milk  . 

Fresh  eggs . 

Ox-liver 

Gelatin 

Lamb 

Hash — meat  and  vege 

Beans 

Potatoes     . 


tables 


Cabbage     . 
Macaroni  and  fat 
Eggs  . 

Beef-stoak  . 
"White  bread 
Ham  . 
Lean  beef  . 
Fish   . 
Mutton 


Pork  . 
Poultry 
Veal  . 

Brown  bread 
Pork  . 
Eggs  . 


boiled    . 


raw 

boiled 

boiled 


boiled 

boiled 

boiled 

boiled 

raw 

raw 

boiled 


unboiled 

roasted  . 

raw 

boiled    . 

broiled  . 

warmed . 

boiled    . 

boiled  or 
roasted 

boiled    . 

boiled    . 

soft- 
boiled  . 

l>akcd  . 
boiled  . 
roasted  . 
boiled  . 
broiled, 
boiled  or 
roasted  . 
roasted  . 
roastetl  . 
roasted  . 
baked  . 
salted  . 
hard- 
boiled  . 


1  hr. 


1  hr.  30  m. 
1  lir.  30  m. 
1  hr.  30  m. 


1  hr.  45  m. 

2  hr.  " 
2hr. 
2hr. 
2hr. 
2hr. 


2  hr.  15  m. 
2  hr.  15  m. 
2  hr.  15  m. 


2  hr.  30  m. 


30-40  m. 
30  m.,  1  hr. 

1-2  hr.  30  m. 
1  hr.,  2h.  15  m.,  2  br. 
30  m.-3  br. 


1  hr.  30  m.,  2  hr.  30  m., 
4hr.,  5hr.  30in. 

1  hr.  45  m.,  2br.,  4  br. 


2hr. 

2hr.,  2hr.  45  m.,  Sbr., 
3  hr.  15  m. 


2  hr.  30  m.,  3  hr.  45  m. 


3hr. 


3  hr.  15  m. 
'  U  hr. 


= 


hr. 


^  Beaumont,  *' Experiments  and  Observations  on  the  GastricJuice  and  the 
Physiology  of  Digestion,"  Edinburgh,  1838  (reprint).  Richet,  **  Du  Sue  gastrique 
chez  PHomme  et  les  Animaux,"  Paris,  1878. 
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It  is  clear  from  this  table  that  from  the  experiments  in 
these  two  individuals  in  whom  digestion  was  normal,  tlie 
foUowing  conclusions  may  be  drawn  : — 

1.  Tliat  the  flesh  of  animals  remains  from  two  and  a  half 
to  five  hours  in  the  stomach,  the  most  digestible  being  lamb, 
and  then  beef-steak,  mutton,  veal,  and  pork,  while  fish  is  as 
digestible  as  mutton. 

2.  Starchy  foods  (rice,  tapioc^i,  barley)  remain  about  two 
hours  in  the  stomach;  beans,  peas  and  potatoes  and  bread 
remaining  rather  longer, 

3*  Even  for  the  same  food-article  there  are  varying  times 
during  which  it  remains  in  the  stomach,  showing  that  the 
functional  activity  of  the  stomach  varies  at  different  times, 

Efftci  of  an  Excess  of  Food, — The  time  during  which  food 
remains  in  the  healthy  stomach  depends  to  a  great  extent  on 
its  bidk  and  its  digestibility.     The  healthy  stomach  can  cope 
with  a  large  amouut  of  food  taken  at  one  meal,  and  digest  it 
with  little  or  no  disturbance    Disturbances  of  digestion  arise,  as 
will  be  seen,  when  very  large  meals  are  the  rule  and  not  the 
exception.     Feeding  a  healthy  man  vtith  a  test  meal,  consisting 
of  soup,  a  "  large  '*  beefsteak  and  a  roll  of  bread,  Leube  found 
that  the  stomach  was  quite  empty  in  seven  hours,  only  a  clear 
liqtud  with  a  few  flo€culi  of  mucus  being  removed    by  the 
sound.    Such  a  meal  as  this  is  no  doubt  physiologically  coiTect 
for  the  largest  meal  in  the  day  ;  smaller  meals  will  remain  a 
shorter  time  in  the  stomack     If  such  a  meal  or  its  equivalent 
be  repeated  during  the  day  three  times,  at  9  A.M.,  at  1  pm, 
and  at  7  p.m.,  it  is  evident  that  the  stomach  will  never  be 
empty,  will  never  be  resting.     Kretschky,  for  example,  found 
in  a  patient  with  a  gastric  fistula  that  the  time  of  digestion  of 
the  breakfast  was  four  and   a  half  hours;    of  dinner,  seven 
hours ;    and    of    the    evening    meal    seven    to    eight    hours,^ 
Although  it  is  a  matter  of  common  observation  that  individuals 
vary  greatly  in  the  amount  of  food  they  can  eat  with  impimity, 
yet  few  individuals  can  eat  three  large  meals  at  inter\^al3  of 
four  to  six  hours  during  the  day  without  sooner  or  later  suffer- 
ing from  the  results  of  excess  of  food, 

Fhy&ioloifical  Mcsults  of  ati  Excess  of  Food. — Food  taken  in 
>  Efotichky,  EiUenber^a  JUtU-^neydcpedia,  vol.  it.  p.  241. 
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e]tcess  of  the  actual  requiremeiits  of  the  body  leads  to 
corpulence  or  Xas  disorders  of  digestion,  the  gain  in  weight 
being  chiefly  in  the  form  of  fat.  If  the  proteid  con- 
stituents of  the  diet  are  in  excess,  the  organs  of  digestion 
are  overworked,  and  tlie  nitrogenous  tissues  of  the  body, 
especially  the  liver  and  muscles,  are  also  overworked.  It 
must  he  remembered  that  the  changes  in  the  nitrogenous 
tissues  result  in  one  direction  in  the  production  of  a  certain 
amount  of  urea,  and  the  amount  of  nitrogen  in  this  substance 
has  to  be  made  good  by  the  nitrogen  taken  in  as  fi>od,  in  oitler 
that  the  nitrogenous  equilibrium  of  the  body  may  be 
maintained.  An  excess  of  proteid  food  in  the  dietary 
increases  the  amount  of  urea  excreted,  and  thus  the  amount 
of  work  thrown  on  the  nitrogenous  tissues,  especially  the 
liver  and  muscles.  In  this  way  an  excess  of  proteid  food 
leads  in  all  probability  to  gout,  for  uric  acid,  which  is  one  of 
the  features  of  that  disease,  must  be  derived  from  the  tissues, 
and  is  formed  by  a  physiological  process  similar  to  the  for- 
mation of  urea. 

l*roteid  substances  are  to  some  extent  a  source  of  fat  in  the 
body  when  they  are  mixed  with  the  other  food-stufls  in  the 
proper  proportion  of  a  diet  (Voifc) ;  but  if  the  proteid  food- 
stuffs are  greatly  in  excess  of  the  carbohydrates  and  fat,  then 
the  body  uses  up  its  store  of  fat,  since  proteids  cannot  replace 
the  fat  in  a  dietary.  In  this  w^ay,  i^^  by  restricting  the  diet 
mainly  to  proteid  substances  (as  meat)  the  body  wastes,  as  in 
Banting's  treatment  of  obesity.  Pfliiger,  however,  from  his 
recent  experiment's  has  concluded  that  in  no  case  can  fat  be 
produced  in  the  body  from  the  proteid  of  the  food:  and  that 
if  proteid  is  retained  in  the  body,  it  is  retained  as  such  and 
not  as  fat,* 

The  physiological  effect  of  an  excess  of  fat  in  the  diet  is 
an  increase  of  the  deposit  of  fat  in  the  body,  and  if  the  excess 
be  great  a  diminution  in  the  digestion  of  fat,  which  leads  to  a 
decomposition  of  the  fat  in  the  intestines.  The  amount  of 
fat  requisite  in  an  average  diet  for  the  maintenance  of  health 
is  a  little  under  3  ounces,  which  would  be  represented  in  a 
dietaiy  by  the  fat  in  about  1^  ounces  of  butter,  in  17|-  ounces 

3  S^  Starling,  Science  Progress^  April  1894,  p.  115. 


(containinj 
meat  (containing  |-  ounce  of  fat).      If  more  than  this  amount 
is  taken  the  fat  is  passed  in  the  motions  either  undigested, 
or   in   the   form   of  fatty  acids  in   combination,  chiefly  with 
calcium. 
B  An  excess  of  carbohydrates  in  the  diet  leads,  like  that  of 

^L  ilt>  to  corpulency,  but  its  chief  physiological  importance  is 
Hwiociated  with  tlie  fact  that  the  amount  of  indigestible  matter 
H  taken  with  the  food  is  greatly  increased.  This  indigestible 
matter  is  chiefly  cellulose,  which  is  present  in  great  amount 
in  ordinary  vegetables,  but  is  also  present  in  bread,  especially 
in  the  coarser  forms  of  bread,  such  as  black  bread,  brown 
bread,  and  whole-meal  bread  (see  also  p.  60),  Cellulose  is 
not  digested  in  the  human  alimentary  canal,  although  in  that 
of  the  herbivora  (cows,  horses,  etc.)  a  certain  and  probably 
considerable  amount  of  it  is  digested  by  means  of  bacteria  and 
utilised  by  the  body.  Its  admixture  with  the  food  of  man 
diminishes  the  amount  of  food  digested  and  absorbed.  Thus 
it  was  foun<l  by  Schuster  that  in  a  prisoner  on  a  vegetable 
diet  with  104  grammes  of  proteid  in  the  daily  diet,  an  amount 
of  nitrogen  equal  to  70  grammes  of  proteid  was  passed  in  the 
f^ces,  while  in  a  piisoner  on  a  mixed  diet  of  bread,  vegetables, 
milk,  and  meat,  with  87  grammes  of  proteids  in  the  diet,  an 
amount  of  nitrogen  equal  to  only  30  grammes  of  proteids  was 
found  in  the  fteces. 

An  excess  of  vegetable  food  in  the  diet  produces  copious, 
soft  and  watery  faeces ;  an  excess  of  animal  food  produces 
scanty  and  tenacious  fseces. 

The  diflerence  in  the  dietary  of  the  workman  and  those 
more  well  to  do  is  that  the  workman  takes  his  nitrogenous 
food  (proteid)  chiefly  in  the  form  of  vegetable  products,  there 
being  an  excess  of  carbohydrates  in  the  diet,  while  the  better 
classes  take  most  of  their  proteid  food  in  the  form  of  animal 
products.  Thus  in  a  particular  instance  a  workman  took  27  per 
cent  of  his  proteids  in  the  form  of  meat,  while  a  young 
professional  man  took  65  per  cent  (Forster). 

4.  The  eflfect  of  a  large  amount  of  salts  (organic  and 
inorganic)  and  of  free  acids  taken  with  the  food  is  an  im- 
portant considenition  in  dietetics.     Vegetable  food  is  rich  in 


I 


I 
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salts,  chiefly  phospliates  of  potassium,  and  an  excess  of 
potassium  salts,  besides  their  depressing  effect  generally, 
increases  the  excretion  of  sodium  chloride,  which  is  withdrawn 
from  the  tissues.  The  converse  is  also  held  to  be  true 
(Forster),  viz.  that  au  excess  of  sodium  chloride  in  the 
diet  increases  the  excretion  of  potassium  salts.  There  is  no 
doubt  a  very  nice  physiological  balance  between  the  sodium 
and  potassium  salts  in  the  body,  and  it  is  thus  possible  that 
an  excessive  ingestion  of  either  might  lead  to  an  increased 
excretion  of  both. 

An  excess  of  organic  salts  and  acids  (acetic,  citric,  malic, 
tartaric)  leads  to  alkalinity  of  the  urine,  but  as  regards  the 
stomach  they  lead  to  delay  in  the  digestion  of  food :  since 
whether  taken  as  salts  or  as  free  acids  (vinegar  and  lemon 
juice,  and  sour  fruits)  they  tend  to  diminish  the  digestion  of 
proteids  in  the  stomach  and  to  diminish  the  secretion  of 
gastric  juice  (see  also  p.  31  ti  saj.). 

An  excess  of  liquid  taken  with  the  food  also  delays 
digestion.  This  is  so  not  only  in  artificial  digestion  experi- 
ments, but  also  in  the  stomach.  In  artihcial  digestion  experi- 
ments, pepsin  acts  more  energetically  if  the  liquid,  although  of 
the  proper  degree  of  acidity  {02  per  cent),  is  not  in  large 
amoimt.  But  in  digestion  in  the  stomach  this  dilution  of 
the  contents,  by  an  excess  of  liquid,  is  of  more  importance; 
for  althougli  the  healthy  stomach  can  cope  with  a  relatively 
large  c^uaotity  of  liquid  taken  with  the  food,  which  is  more  or 
less  rapidly  propelled  into  the  duodenum,  yet  in  certain  cases 
of  functional  disorders  of  digestion,  where  there  is  not  only 
defective  secretion  of  gastric  juice,  but  diminished  movement, 
an  excess  of  liquid  taken  with  the  food  delays  digestion,  since 
it  dilutes  the  pepsin-hydrochloric  acid  already  present  in  the 
stomach.  At  a  certain  stage  of  digestion,  dilution  of  the 
digesting  mass  aids  the  process.  Thus  in  artificial  digestion 
experiments,  the  action  of  the  pepsin -hydrochloric  acid  on 
proteids  stops  after  a  time,  but  recommences  if  more  liquid  be 
added.  This  effect  is  expressed  by  saying  that  the  action  of 
the  ferment  becomes  inhibited  by  an  accumulation  of  its 
products.  Such  facts  as  these  are  important  in  connection 
with  one  dietetic  rule  for  persons  with  functional  disorder  of 
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digestion,  viz.  that  liquids  are  best  taken  at  the  end  of  a  meal 
or  a  short  time  after  it. 

The  physiological  purposes  which  liquid  taken  witli  meals 
seiire  may  be  considered  as  two  in  number :  a  certain  amount 
of  water  (more  than  the  food  contains)  is  necessary  for  the 
efificient  action  of  the  gastric  juice,  and  a  certain  amount  of 
wat^r  is  necessary  for  the  absorption  of  the  salts  and  digested 
products,  and  for  facilitating  the  expulsion  of  the  chjnne 
through  the  pylorus  into  the  duodenum. 

5.  Effect  of  Food  Accessories  on  Dujesiion. — Civilised  man, 
and  for  the  matter  of  that  savage  man  also,  has  his  food 
flavoured.  Many  foods  either  possess  a  natural  flavour  or 
one  becomes  developed  in  them  daring  tlie  process  of  cooking ; 
as  in  meat,  for  example.  Flavouring  agents  are  also  added. 
Tasteless  food  after  a  time  leads  to  distaste  of  food ;  so  that 
the  addition  of  flavouring  agenta  is  an  absolute  necessity  in 
physiological  conditions  of  life. 

Food  accessories  may  he  divided  into  two  classes,  condi- 
ments, and  a  class  containing  alcoholic  beverages,  tea,  coft^e, 
and  cocoa.  Both  classes  of  substances  possess  somewhat 
similar  physiological  actions,  which  are  mainly  of  two  kinds, 
an  action  on  the  process  of  digestion  in  the  stomach,  and  an 
action  on  the  central  nervous  system. 

The  chief  condiments  in  use  are  mustard,  pepper,  onions, 
garlic,  pimento,  cloves,  cinnamon,  nutmeg,  cam  way,  cardamoms, 
and  vinegar,  to  whicli  list  common  salt  must  be  added  The 
active  principles  of  these  substances  (with  the  exception  of 
vinegar  and  common  salt)  have  a  threefold  action. 

1.  They  are  antiseptic;  especially  oil  of  mustard,  onions, 
pimento,  cloves,  and  the  other  aromatics, 

2.  They  dimulute  the  secretion  of  the  digestive  juiees. 
They  without  doubt  stimulate  the  secretion  of  the  saliva,  and 
thus  indirectly  the  secretion  of  the  gastric  juice;  but  it  is 
passible  that  they  also  stimulate  directly  the  secretion  of 
gastric  juice  when  they  enter  the  stomach. 

3.  They  stwitUette  perisfalsris.  Some  of  the  active  principles 
(especially  the  aromatic  oils)  also  act  as  stimulants  to  the 
nervous  system,  but  their  effect  is  not  great  in  the  small  dosea 
in  which  they  are  taken  as  condiments. 
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Besides  their  pleasant  smell  aod  taste,  and  appetising 
effect,  these  condiments  are  of  distinct  value  in  healthy 
digestion. 

The  second  class  of  food  accessories  is  a  large  one,  and  may 
be  subdivided  into  liquids  containing  alcohol  and  those  cx)ij- 
taining  alkaloids  (such  as  tea,  coffee,  and  cocoa). 

Alcohol  aod  the  alkaloids,  cafleine,  and  tbeine,  have  a 
special  action  on  the  central  nervous  system,  being  in  small 
doses  stimulant  and  in  larger  sedative.  It  is  probable  that 
such  drinks  are  largely  taken  for  this  object  as  well  as  for 
their  pleasant  aromatic  taste. 

They  act,  moreover,  and  this  is  especially  the  case  with 
alcoholic  beverages,  as  stimulants  of  the  secretion  of  gastric 
juice,  %vhich  in  part  explains  their  action  when  taken  with 
meals  in  some  cases  of  disordered  digestion. 

Lastly,  they  act  directly   on   the   chemical    processes 
digestion  in  the  stomach. 

In  artificial  digestion  experiments  with  pepsin-hydrochlo] 
acid,  Sir  WiUiam  Roherts  ^  obtained  the  following  results  :- — 

Proof  spirit  present  in  the  digestion-mixture  to  the  ex' 
of  1 0  to  20  per  cent  retarded  the  chemical  processes.  The  ardeot 
spirits  (bmndy,  whisky,  and  gin)  retarded  the  tUgestion  in  pro- 
portion to  the  amount  of  alcohol  they  contained ;  and  thus  in 
dietetic  doses  would  not  have  any  effect  on  the  chemical  p] 
cesses  of  digestion  in  the  stomach.  It  is  quite  otherwise  wil 
wioes  and  beers  :  these  retard  digestion  out  of  all  proportion 
the  alcohol  they  contain ;  tea,  coffee  (especially  mf4  noir),  and 
beef4ea  having  a  similar  effect  The  alcoholic  beverai 
which  have  the  most  energetic  action  in  this  respect  * 
sherry,  port,  and  beer;  20  per  cent  of  sherry,  for  example 
(equal  to  8  per  cent  of  proof  spirit),  trebling  the  time  of 
digestion.  Hock,  claret,  and  champagne  are  less  active: 
champagne  having  the  least  retarding  effect,  probably  from 
its  effervescence. 


ith     . 

doriiH 

jcteJB 

firo- 
5  in^ 
proA 

and 


i^W 


^  **Dii»tetica  and  Dyspei)sU"  (Lecturpa  at  Owens  College,   1885).     See 
SchelDiaas,  I}euiscJus  Arch,  f,  kiifi,  Med. ,  Leipzig,  Bd.  ixrvi.  p,  427 ;  Schi 
Pm§.  mcd.  WchmdhT.,  1885,  No*  20  ;   Biichner,  Ikuhdus  Arch.  /  klitu  Mtd., 
Leipzig,  BfL  xxix.  p.  537.     All  these  researches  gave  practically  simil&r  rtsoltt 
to  those  of  Roberta. 
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It  is  noticeable  that  t^a  and  coffee  have  no  retarding  effect 
on  pancreatic  digestion,  and  wines  and  beer  have  au  effect  only 
in  proportion  to  their  degree  of  acidity. 

It  is  highly  proljable  that  part  of  the  retarding  effects  of 
wines  and  beer  on  the  chemical  processes  of  digestion  is  due  to 
the  presence  in  them  of  organic  salts  (lactates,  tartrates,  etc.), 
which  in  the  presence  of  hydrochloric  acid  are  decomposed, 
the  free  acids  being  liberated.  In  the  presence  of  these 
acids  digestion  by  pepsin-hydrochloric  acid  is  retarded.  Part 
of  the  slowing  action  may  be  due  to  the  inorganic  salts  present, 
chiefly  those  of  potassium.  Sodium  chloride  up  to  1  per  cent 
increases  the  chemical  processes  of  digestion. 

The  effects  of  alcohol  and  alcoholic  drinks  on  the  chemical 
processes  of  digestion  outside  the  body  which  have  just  been 
described  are  of  great  interest,  but  do  not  accurately  indicate 
the  occurrence  of  events  in  the  stomach  itself  during  actual 
digestion,  It  is  commonly  said  that  smaU  doses  of  alcohol 
before  meals  promote  digestion  by  increasing  the  secretion  of 
gastric  juice ;  this  has  been  confirmed  by  experiment,  although 
for  many  reasons  it  is  not  a  custom  to  be  advocated,  except  in 
rare  instances. 

An  early  observation  of  Claude  Bernard  *  showed  that  the 
difference  between  the  action  of  alcohol  and  of  ether  on 
digestion  was  that  the  former  prevented  while  the  latter 
increased  digestion.  Thus  two  dogs  which  had  the  same  meal 
were  given,  the  one  ether  and  the  other  alcohol,  in  anajsthetic 
doses ;  both  were  killed  in  five  to  six  hours,  and  digestion  in 
the  etherised  animal  was  far  advanced  or  ended,  while  in  the 
alcoholised  animal  it  had  barely  begun.  Kretschky^  made 
some  observ^atious  on  a  young  girl  with  a  gastric  fistula 
and  found  that  a  small  dose  of  alcohol  (3  per  cent  of 
absolute  alcohol)  delayed  digestion  when  given  with  the  meal, 
and  in  another  case  of  fistula  Iticliet  ^  found  that  alcohol  dis- 
appeared from  the  stomach  in  thirty*five  to  forty  minutes,  and 


*  *  *  Le^&a  tUT  le»  effete  des  aubatances  toxiques  ct  medic  Amen  taircs. "     Paris, 
1875,  p.  480. 

*  Dtuimha  Ank,f,  IcHn.  Med.,  Leipzig,  Bd.  iriiL  p.  527. 

*  **  R«Q]i«r^ies  BUT  Facidit^  du  auc  gastriqiie  che*  I'liommc,**  etc — Compi, 
rmd,  Aoad.  tL  &.,  Paria,  tome  ixxiv.,  1877. 
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that  not  only  wine  but  pure  alcohol  increased  the  acidity  of  the 
gastric  juice.  Thus,  although  when  wine  is  given  part  of  Uie 
increased  acidity  is  due  to  the  acids  it  contains,  yet  this  cannot 
be  the  explanation  of  the  increased  acidity  when  pure  alcot 
is  given.  As  Gluzinski's  ^  observations  show,  alcohol  actnall; 
increases  the  secretion  of  hydrochloric  acid  by  the  stomacl 
The  method  he  used  was  as  accurate  as  such  methods  can  beu 
Individuals  who  were  healthy  and  those  who  had  disease  of 
the  stomach,  those  who  were  accustomed  to  alcohol  and  those 
unaccustomed  to  its  use  were  examined  When  the  stomach 
was  empty,  the  patient  was  given  the  white  of  one 
coagulated,  and  100  cubic  centimetres  of  distilled  water. 
patient  remained  quiet  for  a  certain  period,  after  which  100 
cc.  of  water  were  iojected  into  the  stomach,  and  the  contend 
removed  by  an  aspirator.- 

Witli  this  simple  food,  therefore,  a  very  accurate  ide-a 
be  obtained  of  the  process  of  digestion  in  the  period 
giving  the  egg-albumin.  The  ordinary  time  of  digestion 
this  meal  was  investigated  in  each  individual,  when  no  alcohol 
was  given ;  afterwards  an  exactly  similar  experiment  was  per 
formed,  with  the  exception  that  instead  of  giving  water  wi 
the  egg-albumin,  100  cc.  of  25,  50,  or  75  per  cent  alcoh 
was  substituted  ;  or  a  small  glass  of  cognac.  Tlie  fluid  whic 
was  withdrawn  from  the  stomach  after  digestion  was  tested  fi 
the  degree  of  acidity,  for  the  presence  of  alcohol,  and  for  tl 
degree  of  digestion  of  the  pieces  of  egg- albumin,  and  for  ti 
digestive  activity  of  the  fluid,  i,e.  as  regards  the  amount  of 
pepsin  it  contained.  Three  individuals  with  normal  digestioi 
were  iuvestigated :  one  was  suflering  from  sciatica,  the  secoi 
from  hysteria,  the  third  was  convalescent  from  malaria, 
first  patient  only  was  accustomed  to  take  alcohol,  and  that  in 
moderate  quantities.  Without  going  into  too  great  detail  it 
may  be  said  that  the  results  obtained  were  as  follows: — 
Alcohol  soon  disappears  from  the  normal  stomach,  its  dis- 
appearance being  most  rapid  with  a  snjall  dose,  and  when  there 
is  only  a  small  quantity  of  food  in  the  stomach.  The  alcohol 
in  100  cc,  of  a  25  per  cent  mixture  is  not  present  in  the 

*  DeuUchea  AreK,  f,  kliru  Med,^  Leipzig,  Bd.  xxxix.  p.  405,  1886. 
•  d<^  Chapter  V,,  Methods  of  Examiuatiou  of  the  Stomach, 
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stomach  half  an  hour  after  taking  it :  that  in  1 00  c€.  of  a  50  per 
cent  disappear  in  three-quarters  of  an  hour,  and  that  in  100  cc. 
of  a  75  per  cent  mixture  in  one  hour.*  The  most  important 
conclusions  of  Gluzinski's  experiments  deal  with  the  effect  of 
alcohol  on  the  digestion  of  proteids  by  the  gastric  juice.  The 
prooeas  of  digestion  in  the  stomach  when  alcohol  is  taken  with 
the  food  may  be  divided  into  two  stages. 

\d  Sta^e.  There  is  an  inhibition  or  prolongation  of 
digestion  as  compared  with  the  period  of  digestion  in  the  same 
individual  when  alcohol  is  not  taken.  In  this  stage  alcohol  is 
still  found  in  the  stomach,  and  the  duration  of  the  stage 
depends  on  the  dose  given.  Then  in  the  experiment  with  100 
cc,  of  25  or  50  per  cent  alcohol,  the  duration  was  fifteen  to  thirty 
minutes  ;  with  a  similar  quantity  of  75  per  cent  alcohol  it  was 
forty-five  minutes.  The  secretion  of  hydrochloric  acid  is  not 
effected  in  this  stage,  and  the  prolongation  of  digestion  may  be 
due  to  tlie  precipitation  of  the  pepsin  by  the  alcohol  present 

2nd  Stage,  When  the  alcohol  is  absorbed  by  the  stomach, 
the  second  stage  begms,  in  which  there  i&  increased  digestion, 
s>o  that  with  moderate  doses  of  alcohol  the  digestion  of  the  meal 
given  may  be  completed  in  about  the  same  time  as  when  none  is 
taken.  This  increased  activity  of  digestion  appears  to  depend 
on  a  greatly  increased  secretion  of  hydrochloric  acid,  the 
acidity  of  the  gastric  contents  rapidly  increasing  in  this  stage. 
Moreover,  the  secretion  of  gastric  juice  goes  on  for  some  time 
after  digestion  is  ended,  thus  showing  that  alcohol  in  this 
second  stage  actually  stimulates  the  gastric  glands  to  secrete. 
The  mechanical  powers  of  the  stomach  are  but  slightly 
influenced  by  alcohol  in  moderate  doses :  it  is  only  when  large 
doses  are  given  that  the  movements  are  deficient 

Although  the  digestion  of  albumin  is  the  most  important 
process  that  occurs  in  the  stomach,  yet  when  taken  in  such 
small  quantity  as  in  Glnzinski*s  experiments  and  with 
relatively  so  large  a  quantity  of  alcohol,  the  process  of 
digestion  cannot  be  considered  as  exactly  comparable  to  that  of 
a    XDoderately   large   mixed   meaL       In   one    individual    the 

^  It  mMj  b«  ii»«iitiioiietl  ihmt  Olnziii^  did  not  find  aoj  aldebjrdt  in  tlie 
stomach,  and  tlios  could  uol  eonfinn  Ej-Hacbkj  that  thb  body  ww  formed  from 
alcohol  in  that  orgui.     Alcohol  appeuv  to  enter  the  cineolAlion  mm  toch. 
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digestion  of  a  mixed  meal  was  tested  A  comparison 
made  between  the  digestion  without  alcohol  and  that  wit 
alcahol*  The  meal  in  each  experiment  consisted  of  soup,  a 
beef-steak  weighing  about  5  ounces  (140  grammes),  and  a  piece 
of  bread.  The  stomach  contents  were  removed  and  examined 
in  three  horns,  four  hours,  and  five  hours.  In  the  digestion  of 
three  hours'  duration  it  was  found  that  in  the  absence  of 
alcohol,  the  process  had  progressed  more  rapidly  than  when 
ala>hol  was  given ;  but  that  in  four  or  five  hours  there  was  no 
difference  in  the  amount  of  digestion  with  or  without  alcohol 
The  amount  of  alcohol  given  was  100  cc,  of  a  50  per  cent 
solution.  Ghuinski's  observations  deal  with  the  action  of 
alcohol  on  digestion  in  the  stomach ;  they,  however,  leave  un- 
touched the  action  of  alcoholic  drinks,  aU  of  which,  except  the 
ardent  spirits,  retard  very  greatly  the  chemical  processes  of  diges- 
tion, as  the  experiments  of  Eoberts,  Biichner,  and  others  show. 
As  a  summary  of  this  part  of  the  subject  it  may  be  said 
that  the  proper  performance  of  the  functions  of  the  stomach 
depend  on  the  following  conditions  : — 

1.  As  to  the  stomach  itself,  there  must  be  a  regular  and 
sufficient  secretion  of  gastric  juice  during  digestion  ;  the  move- 
ments of  the  organs  must  be  also  continuous  and  regular,  so 
that  the  food  should  be  intimately  mixed  during  digestion  and 
not  too  soon  propelled  into  the  duodenum. 

2.  As  to  the  food  taken : 

(fi)  In  any  quantity,  it  must  be  taken  at  regular  intervab 

of  not  less  than  four  to  five  hours. 
(6)  The  food  at  any  meal  must  be  properly  prepared  and 

cooked. 

(c)  The  food  must  not  be  too  acid,  and  not  of  too 

bulk  at  one  meal. 

(d)  The  food  must  consist  of  a  certain  proportion  of 

teids,  carbohydrates,  fats,  salts,  and  water :  a 
ponderance  of  one  or  other  constituent  of  the  diet 
leading  to  disturbances  both  general  and  local 
(f)  The  food  accessories  must  not  be  in  too  great  amount, 
since  an  excess,  especially  of  alcoholic  beverages  and 
tea,  etc.,  leads  to  digestive  cEsturbauce. 
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CHAPTER  III. 

PATHOLOGY  OF  INDIGESTION  OF  FOOD. 

Os  the  regular  observance  of  the  dietetic  rules,  which  have 
been  discussed  in  the  preceding  pages,  normal  digestion,  which 
is  easy  and  painless,  depends :  a  continuous  breach  of  the 
rules  leads  to  disordered  digestion.  Disordered  digestion,  or 
indigestion  of  food,  does  not,  however,  always  depend  on  the 
breach  of  dietetic  rules.  This  leads  to  alterations  in  the 
secretion,  movements,  and  absorption  of  the  organ;  but  a 
similar  change  may  be  due  to  a  general  disease  of  the  body, 
or  to  organic  changes  in  the  stomach  itself.  In  both  functional 
and  organic  diseases  of  the  organ,  therefore,  indigestion  of 
food  occurs ;  and  it  is  important  to  study  the  causes  of  this 
indigestion,  in  order  to  clearly  distinguish  the  effects  of  organic 
disease  from  those  of  functional  disease  of  the  organ. 

From   a  pathological  point  of  view,  indigestion  of  food 
may  be  tabulated  under  the  following  heads : — 

A. — Local  Causes  in  the  Stomach. 


1.  Due  to  the  character  of  the  food 
itselil 


2.  Dae  to  fermentative  changes  in 
the  food,  aasociated  with  delay 
of  food  in  the  stomach. 


a.  Its  degree  of  subdivision  when 

received  into  the  stomach. 

b.  Its  bulk,  composition,  and  chemi- 

cal reaction. 

c.  The  amount  of  food  accessories 

taken. 

d.  Drugs  and  salts  taken  with  it. 


5 6        PA THOLOG  V  OF  INDIGESTION  OF  FOOD. 


3.   Due  to  clianges  in  the  functions 

of  tlte  stomacb. 

a*  Organic  diaeajse  being  absent 

6,   Organic  disease  of  the  organ 

being  present :  inflamniB- 

tion«   degeneration^   ulcer, 

or  new  growth. 


a.  Affecting  the  secretion  of 

juice. 
Affecting  the  raovements  of  tbe 

etotnaeh. 
c.  Affecting  the  absorption. 


h. 


Changes  in 


the  functions  of  the  stomach  when 
disease  of  the  organ  is  absent  may  be  due  either  to  the  food 
itself  or  to  a  disease  of  the  body  other  than  that  of  the 
stomacL    These  general  causes  may  be  tabulated  as  follows : — 


B. — General  Causes. 


affecting 


the™ 


1.  General  and  local  non-infective  disease 
functions  of  the  stomach  :  such  as  chlorosis^  heart  disease, 
Bright's  disease,  liver  disease,  gout,  and  functional  and  organic 
diseases  of  the  nervous  system. 

2.  Infective  disorders  affecting  the  functions  of  the 
stomach :  such  as  tuberculosis,  malaria,  typhoid  fever,  scarlet 
fever,  measles,  cholera,  rheumatic  fever,  influenza. 

Local  Causes  m  the  Stomach. 

Caim's  of  Indigestion  to  he  a^rihed  to  the  Food  tak^n.-^ 
food  taken  may  he  a  cause  of  its  own  indigestion,  but  in  the 
majority  of  cases  it  is  the  direct  cause  of  the  symptoms  and 
the  means  by  which  the  disease  is  aggi'avated, 

1.  The  first  essential  for  good  digestion  in  the  stomach  is 
efficient  mastication ;  first,  in  order  that  some  of  the  stamh  should 
enter  the  stomach  in  a  partially  digested  condition,  and  thus 
tliat  tliere  shouhJ  not  be  in  the  stomach  a  hirge  quantity  of 
material  which  tbe  gastric  juice  is  unable  to  digest,  dissolve,  or 
manipulate ;  and,  secondly  and  chiefly,  in  order  that  the  food 
should  enter  the  organ  in  as  finely  divided  a  state  as  possible. 
If  the  food  is  not  well  chewed,  it  enters  the  stomach  in  lumps, 
on  wliich  not  only  does  the  gastric  juice  act  very  slowly,  hi 
which  the  stomach  finds  extremely  difficult  to  propel  througl 
the  pylorus.      The  effect  of  subdivision  of   food  as   an  aid 
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to  the  clieniical  processes  of  digestion  is  easily  seen  in  arti- 
ficial digestion  in  which  a  mixture  of  pepsin  and  liydrocliloric 
acid  will  readily  digest  a  solution  of  egg-all>nmin  which  is 
coagidated  in  fine  flocculi,  but  will  act  in  the  aarae  time  to  a 
very  slight  extent  on  a  piece  of  the  white  of  a  hard-hoiled 

egg- 
Imperfect  subdivision  of  food  may  be  due  to  the  following 
causes : — 

(1)  To  the  tonghness  of  the  food. 

(2)  To  the  habit  of  rapid  eating  and  bolting  of  the  food. 

(3)  To  pain  caused  by  decayed  teeth. 

(4)  To  the  absence  of  teeth. 

The  first  three  points  need  no  commentary.  As  regards 
the  fourth,  it  is  important  to  remember  that  mastication  of  the 
food  is  performed  by  the  molar  teeth,  and  people  who  have 
lost  the  majority  of  the  molar  teeth  use  the  front  teeth  (and 
very  inefficiently)  for  mastication.  It  is  necessary  that  there 
should  be  some  teeth  opposite  to  each  other  in  each  jaw. 

In  some  cases,  imperfect  mastication  of  the  food  is  the 
sole  cause  of  disordered  digestion ;  in  very  many,  it  is  one  of 
the  causes.  The  manner  in  which  it  disorders  digestion  is 
that  it  causes  delay  of  food  in  the  stomach,  owing  to  the 
gaatnc  juice  being  unable  to  reduce  to  a  pulp  the  masses  of 
food,  which  are  either  vomited  or  discharged  into  the  duo- 
denum with  great  difiieulty  and  with  pain. 

2.  The  &«/i,  coinposition,  and  reaction  of  the  food  are  the 
next  points  to  be  considered  in  the  production  of  disordered 
digestion  (Chapter  II.). 

Ajb  regards  bulk,  the  normal  stomach  is  capable  of  holding 
about  35  to  40  ounces  of  liquid.  It  has  been  stated  that 
the  stomach  can  at  any  one  time  manipulate  a  large  quantity 
of  food  received  into  it  without  any  distress  on  the  part  of 
the  person.  Disorders,  however,  arise  when  a  large  quantity 
of  food  is  regularly  taken  into  the  stomach  at  each  meal :  a 
large  breakfast,  a  large  lunch,  and  a  larger  dinner.  The 
amount  of  food  habitually  eaten  by  many  people  in  this  way 
daily  is  very  great. 

The  daily  amount  of  food  (weighed  dry)  which  is  necessary 
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for   an    adult    man   doing   moderate   work  has   already- 
stated  to  be  about  65  ounces,  to  which  must  be  added  aboi 
70    ounces    of   water.     This    weight    of    food    is    frequeni 
exceeded  in  the  well-to-do,  and  leads  to  disordered  digesti 
frmifi  its  rnerc  bulk  in  two  ways. 

In  t!ie  first  place*  a  large  amoimt  of  work  is  thrown  upon 
the  stomach   in  manipulating   a   large   meal;    in  the   second 
place,  if   large  meals    are   frequently  repeated,   they   disturb 
digestion  not  only  by  the  fact  ttiat  one  meal  is  not  nearly 
digested  by  the  time  the  second  is  taken,  and  thus  the  stomach 
is    never    empty,    but    by   tlie    fact    also    that    the    stomach 
is  constantly  at  work,  and  although  the  first  stage  may  be  one     j 
of  hypersecretion,  its  functions,  both  as  regards  the  secretion 
of    gastric    juice    and     the    movements,   finally   diminish    in     . 
activity.     Large  meals  therefore  end  in  producing  non-digestio^M 
of  food,  and  especially  so  when  taken  two  or  three  hours  befoi^^ 
going  to  bed,  as  during  sleep  digestion  practically  ceases.     It 
is  quite  true  that  many  people  can  for  years  continue  to  con- 
sume   large    quantities   of   food    at   each   meal    without    any 
apparent  harm ;  but  such  excess,  which  is  apparently  harmless 
in  young  adidts,  becomes  a  habit  in  middle  age,  and  it  is 
this  period,  critical  as  it  is  for  many  diseases,  that  the  effects 
excessive  eating  are  most  apparent. 

In  excessive  eating,  the  bulk  of  the  food  is  only  one  of 
the  factors  producing  disordered  digestion  ;  the  character  of 
the  food  and  the  quantity  of  food  accessories  taken  also  play 
an  important  part 

As  regards  the  composition  of  tlie  food,  the  laws  regulatii 
the  diet  which  will  maintain  health  have  already  been  dis- 
cussed (p,  40). 

The  fault  in  the  dietary  of  the  well-to-do  is  that  there  is 
tendency  to  take  too  much  proteid  food ;  in  other  words, 
excessive  meat* eating.     In  the  dietary  of  the  poorer  classes, 
meat  being  an  expensive  article  of  diet,  an  excess  of  carl 
hydrates  is  taken.     Excessive  meat-eating  has  a  twofold  efft 
one  directly  on  the  stomach  and  one  on  the  metabolism  of  the 
body,  or,  in  other  words,  on  the  nutritive  changes  occurring  in 
the  tissues.     A  large  quantity  of  meat  eaten  regularly  each 
[  day  gives  the  stomach  too  much  work  to  do,  since  the  action 
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of  the  gastric  juice  on  the  meat  is  a  necessity  for  its  digestion 
which  is  completed  by  the  pancreatic  juice.  If  the  practice 
is  continued,  like  all  overworked  organs^  the  stomach  ceases 
to  secrete  the  proper  amount  of  juice,  and  ceases  to  have 
active  movements  ;  the  result  is  non-digestion  of  food. 

The  effect  of  excessive  meat-eating  oq  the  metabolism  of 
the  body  has  already  been  alluded  to,  K  there  is  an  excess 
of  proteid  food  stuft"  in  the  diet,  there  is  usually  a  diminution 
in  the  amount  of  fat  and  carboliydrates  taken.  Thus  with  a 
diet  in  which  meat  prepondemtes  largely,  the  body  draws  on 
its  store  of  fat  and  consequently  wastes;  a  large  amount  of 
work  is  thrown  on  the  tissues  by  which  the  absorbed  proteid 
is  utilised  and  excreted  as  urea. 

Carbohydrates  and  fats  differ  from  proteid  foods,  such  as 
meat,  in  the  fact  that  they  undergo  no  chemical  change  in  the 
stomach ;  pepsin-hydrochloric  acid  having  no  action  on  them. 
Fats  are  freed  from  their  enveloping  proteid  material  in  the 
stomach,  and  are  the  last  part  of  the  food  to  leave  the  organ. 
When  a  large  quantity  of  fat  is  taken  it  Ica^-es  the  organ  \vith 
difficulty  or  not  at  all,  remaining  there  to  undergo  decomposi- 
tion. The  actual  presence  of  a  large  quantity  of  fat  also 
delays  digestion  in  the  stomach  by  interfering  wnth  the  fine 
subdivision  of  the  food  which  occurs  under  normal  conditions. 

With  regard  to  carbohydrates,  and  especially  starch,  it  is 
of  great  importance  to  digestion  in  the  stomach  as  to  in  what 
condition  they  arrive  in  the  organ.  A  partial  digestion  of  the 
starch  by  the  saliva  in  the  mouth,  transforming  it  into  dextrin 
and  maltose,  aids  digestion  in  the  stomach  since  the  products 
ane  soluble,  and  are  soon  absorbed  or  pass  through  the  pylorus. 
If,  however,  the  starch  or  a  large  quantity  of  it  is  unaflected 
by  the  saliva,  it  enters  the  stomach  in  an  insoluble  form,  and 
one  which  mechanically  iuterfei'es  with  the  chemical  processes 
of  digestion  by  the  gastric  juice.  In  many  people  the  saliva  is 
but  little  active,  and  this  effect  is  noticeable.  The  important 
efiect  of  an  excess  of  one  or  other  constituent  of  the  dietary  is 
that  thereby  digestion  is  delayed,  and  food  remains  unneces- 
sarily long  in  the  stomach  and,  as  will  be  seen,  may  undergo 
fermentative  changes. 

Besides  the  effect  of  an  excess  of  carbohydrates  in   the 
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diet,  which  has  just  been  referred  to.  there  are  others  which 
are  exciting  causes  of  the  indigestion  of  food.  The  morel 
carbohydrates  that  are  eaten,  the  more  indigestible  cellulose 
taken,  as  this  is  a  constituent  in  all  vegetable  food,  and  10] 
some  is  very  abundant  \  also  with  an  excess  of  vegetable 
food,  an  excess  of  organic  acids  and  salts  is  taken,  which 
increase  the  acidity  of  the  stomach  contents,  but  delay  diges-^ 
tion,  since  gastric  digestion  is  less  rapid  in  the  presence  of 
these  acids  than  in  that  of  liydrocbloric  acid,  and  lactic,  acetic^i 
citric,  and  tartaric  acids  must  be  considered  as  inimical 
active  digestion  in  the  stomach. 

An  excess  of  cellulose  in  the  diet  not  only  delays  dige 
tion  in  the  stomach,  but  diminishes  the  total  digestion  and 
absorption  of  the  food,  more  nitrogen  being  present    in  the' 
ffeoes  under  such  conditions  than  when  the  diet  is  a  normal 
one  (p.  47). 

The  amount  of  cellulose  present  in  the  commonly  used 
vegetable  foods  is  a  point  worthy  of  further  consideration,  as  it 
is  one  of  the  causes  of  the  indigestion  of  vegetable  foods. 

The    most  digestible   vegetable    foods    contain    the    least 
cellulose ;  these  are  wheaten,  barley,  and  rice  flours,  potatoeai| 
spinach,  and  cauliflower.     Fine  wheaten  flour  contains  as  little! 
as  0^2 9  per  cent  of  cellulose,  while  coarse  flour  (''seconds '')J 
will  contain  nearly  1  per  cent,  and  whole  meal  flour   1*9 
cent     Barley   and   rice   flours   each   contain  nearly    0*5 
cent ;  potatoes  069   per  cent,  spinach  and  cauliflower  nearlj 
1   per  cent.      Other  cereal    floui-s  (such  as  oat,  rye,  maine)! 
and  other  vegetables  contain  over  1  per  cent  of  cellulose,  fine 
oatmeal   containing  as   much   as    18  6    per  cent.     From   the 
point  of  view  of  the  amount  of  cellulose  present,  as  well 
from  other  points  of  view,  wheaten  flour  is  the  most  digestible! 
form  in  which  carbohydrates  can  be  administered  in   the  formJ 
of  starch.     This  is   particularly  so,  since   it  can  readily  l»e| 
prepared   in   a  palattible  form,      Tn  the  case  of  baked  flour,; 
some  of  the  starch  is  transfonned  into  dextrin,  a  transfonna-^ 
tion  which  is  distinctly  a  gain  to  the  proper  performance 
digestion  in  the  stomach  ;  in  the  form  of  bread,  flour  is  really 
a  partially  digested  food,  since  in  the  process  of  fermentatioa 
and  baking  through  which  the  flour  goes,  a  good  deal  of  the 
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carbohydrates  is  timiisCofmed  into  dextiisi  and  sugar  ^■^' 
of  the  gluten  is  broken  up  into  more  edoble  pcott: 
Bread  is  only  indigestible  when  it  is  not  potoos,  vfaeo 
contains  too  much  water,  or  too  much  oeUuIoee  (as  in 
and  whole-meal  bread). 

Of  the  other  carbohydrates  taken  as  food^  caoe-sogar  b 
the  most  likely  to  produce  indigestioa  of  food ;  maltose,  lactose. 
and  dextrose  to  a  less  extent 

Bearding  the  ebeniical  reactioii  of  food,  it  need  only  ba 
said  that  food  which  is  too  frequently  taken  in  an  add  oon* 
dition  leads  to  delay  of  digestion.  A  certain  amoant  of  acid 
(r^.  vineg^)  is  a  necessity  with  some  food%  e^.  with  Tegei- 
ables,  partly  as  a  flavoaiing  agent,  and  partly  for  tlie  needa 
of  the  organism ;  so  too  the  acid  fruits  act  benefictaUy  in  a 
dietary.  But  an  excess  of  these  vegetable  acids  laMia  to 
derangement,  as  in  a  case  in  which  a  man  acquired  the  habit 
of  taking  citric  acid  in  water  with  meals  and  in  between,  for  a 
long  period  (over  twelve  months),  with  the  result  of  pnidndi^ 
indigestion  of  food  and  the  passage  of  alkaline  itnne«  the 
symptoms  ceasing  on  discontinuing  the  practice. 

The  importance  of  cooking  in  ensuring  the  ptoper  diges- 
tion of  food  in  the  stomach  cannot  be  orer-esltmatcd.  Food 
imperfectly  prepared  may  have  two  effidcts.  The  state  in 
which  meats  are  most  easily  digested  is  when  the  pioteid 
constituents  (myosin,  etc,)  are  not  completely  coagulated,  so 
that  the  gastric  Juice  can  readily  act  on  them ;  if  too  much 
cookedt  or  twice  cooked^  they  become  completely  coagulated 
and  form  a  hard  mass,  on  which  the  gastric  juice  acts  slowly. 
The  over-cooking  of  meats  therefore  l^ids  to  delay  of  food  in 
the  stomach*  The  cooking  and  preparing  of  certain  foods 
may  also  result  in  a  pasty  or  hard  mass,  which  it  is  difficult 
for  the  stomach  to  manipulate ;  as»  for  example,  in  imperfectly 
cooked  pastry  and  in  doughy  bread. 

Fo&i  Aeusames  a$  a  Cause  qf  Indigedion  of  Food. — ^The 
pbysiologieal  effects  of  food  accessories  have  already  been  con- 
sidered (p.  49).  It  is  now  necessary  to  deal  with  the  effect 
they  have  in  producing  indigestion  of  food  in  the  stomack 

The  essential  oils  and  other  active  principles  existing  in 
condimenta  are  beneficial  to  digestion  in  the  stomach  up  to  a 
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certain  point ;  they  are,  however,  habituallj  taken  not  for  any 
effect  they  may  have  in  this  way,  but  solely  as  flavoiiring 
agents  in  the  food  In  excess  they  act  as  Irritants  (p.  69). 
Some  condiments,  snch  as  pickles,  which  are  mixed  with  a 
large  amount  of  vinegar  (acetic  acid),  have  a  particularly 
deleterious  effect  on  digestion  when  taken  in  excess ;  and  this 
is  not  only  due  to  the  acid  or  other  irritants  they  contain,  but 
to  the  use  of  vegetables  containing  a  large  amount  of  cellulose. 

Turning  now  to  the  other  food  accessories,  viz,  alcoholic 
drinks,  and  tea,  and  coffee ;  it  has  been  shown  that  these  have 
a  retarding  effect  on  the  chemical  processes  of  digestion  (p.  49) 
in  the  stomach,  and  that  this  result  is  not  proportional  to  the 
amount  of  alcohol  they  contain,  but  is  due  to  certain  other 
constituents:  organic  bodies  and  iuorganic  salts.  Thus  the 
ardent  spirits  (brandy,  whisky,  etc.)  have  in  dietetic  doses  but 
little  effect  on  digestion  in  the  stomach,  whOe  port  and  sheny 
are  very  harmful  in  this  respect,  and  beer,  hock,  and  claret 
harmful,  but  to  a  less  extent  than  port  and  sherry.  Tea  and 
coffee  act  in  a  similar  way.  The  retardation  of  the  chemical 
process^  of  digestion  means  a  delay  of  the  food  in  the  stomach 
and  its  attendant  changes,  but  it  has  already  been  pointed  out 
that  alcoholic  drinks  contain  certain  organic  salts  (lactates, 
malates,  tartrates,  etc)  which  in  the  stomach  are  decomposed, 
the  acid  component  being  set  free.  In  the  presence  of  this 
increased  acidity  due  to  organic  acids,  gastric  digestion  does 
not  proceed  so  well  as  when  hydrochloric  acid  is  in  preponder* 
ance.  As  regards  the  amount  of  these  oiTganic  salts  present  in 
alcoholic  drinks,  it  may  be  said  that  the  percentage  is  not 
quite  proportional  to  tlieir  retarding  effect  on  the  chemical  pri> 
eesses  of  digestion.  Brandy  and  whisky  contain  only  a  trace 
of  organic  acid  (acetic);  port  and  sherry  about  0*4 0  to  0*45 
per  cent  reckoned  as  tartaric  acid;  English  beer  contains 
about  0*28  per  cent  of  lactic  acid;  French  red  wine  about 
0"6  per  cent  of  the  same  acid,  white  wine  and  champagne 
containing  rather  more, 

Tlie  delay  of  food  in  the  stomach  caused  by  food  aoees- 
sories  may  therefore  be  not  only  due  to  a  retardation  of  the 
chemical  processes,  but  may  lead  to  increased  acidity  of  the 
stomach  3  contents,  an  acidity  due  to  irritating  organic  acids. 
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lese  effects  will  be  the  more  marked,  the  larger  the  quantity 
of  alcoholic  drink  or  tea  and  coffee  taken  with  food,  and  will 
be  very  manifest  too  if  such  drinks  are  taken  in  excess 
between  meals  when  digestion  is  at  its  height. 

In  the  preceding  paragraphs  stress  has  been  laid  on  the  fact 
that  the  non*observance  of  certain  dietetic  rules  leads  to  indiges- 
tion of  food  in  the  stomach  and  to  one  particular  residfci  viz. 
dday  of  food  in  ike  dmnucJi,  Imperfect  subdivision  of  the 
food,  imperfect  cooking,  too  great  bulk  of  the  food,  too  great  a 
preponderance  of  one  or  other  constituent  of  the  dietary,  an 
excessive  amount  of  food  accessories,  and  too  great  an  acidity 
of  the  food  may  lead  to  delay  of  food  in  the  stomach  and  to 
acidity  of  the  stomach  contents  due  to  organic  acids,  a  kind  of 
acidity  which  delays  the  chemical  processes  of  digestion. 
Delay  of  food  in  the  stomach  is  the  cardinal  fact,  and  leads  to 
changes  in  the  food,  chiefly  fermentati%^e,  and  to  effects  on  the 
stomach,  which  will  be  the  subject  of  frequent  consideration 
later.  But  the  period  of  stay  of  food  in  the  stomach  may  be 
due  not  only  to  the  comlitions  of  the  food  which  have  been 
just  considered,  but  to  changes  in  the  functions  of  the  stomach 
itself,  whereby  the  secretory  activity,  the  movements,  and  the 
absorptive  powers  of  the  organ  are  affected. 

The  causes  of  delay  of  food  in  the  stomach  may  be  sum- 
marised as  follows : — 


A. — On  tM  Pari  of  the  Food  Itself. 


1.  Imperfect    subdivision 
of  the  food. 

2.  Over-cooking  or  imper. 
feet  cooking, 

3.  Too    great   a  bulk    of 
food  at  one  meaL 


Thus  delaying  digestion  by 
giving  the  stomach  too  much 
work  to  do,  or  too  large 
lumps  of  solid  food  to  mani- 
pulate. 


4.  Too  great  a  preponderance  of  one  or  other  food  stuffs : 
of  meat,  which  entails  extra  work  for  the  gastric  juice :  of 
fate  and  carbohydrates,  which  are  unaffected  in  the  stomach, 
and,  in  excess,  are  difficult  to  expel  from  the  organ. 

5.  Too  large  an  amount  of  indigestible  matter,  e.g.  cellu- 
lose mixed  with  the  food. 
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6.  An  excessive  amount  of  food  accessories,  taken  with  or 
aft^r  meals;  dela}4ng  the  chemical  processes  of  gastric 
digestion. 

7-  Excessive  amount  of  vegetable  acids  or  salts,  tsj.  lactic, 
acetic,  tartaric  acid  and  their  salts ;  these  acids  are  inimical 
to  gastric  digestion,  wliich  is  less  vigorous  in  presence  of  these 
than  in  that  of  Iijdrochloric  acid. 


B. — 0%  the  Pari  of  the  Stomach  Itself, 

L  Alterations  in  its  functious.  from  many  causes,  organic 
or  temporary,  which  produce : — 

(a)  Diminution  in  the  amount  of  pepsin  and  hydrochloric 
acid  secreted,  whereby  the  chemical  processes  are 
delayed. 

(6)  Biminution  in  the  movements  of  the  stomach,  where- 
by  the  food  is  not  churned  and  not  propelled  nor- 
mally through  the  pylorus. 

(c)  Diminution  in  the  absorption  in  the  stomach. 

2.  iUteration  in  its  structure  : — 

{a)  The  presence  of  a  growth  or  ulcer  in  any  part  causing 
deficient  movement  or  defective  secretion, 

(Zf)  Obstruction  of  the  pylorus  by  a  new  growth,  cicatris- 
ing ulcer  or  fibrous  contraction,  or  by  pressure  or 
traction  from  without,  whereby  there  is  difficulty 
of  expulsion  of  the  contents  of  the  stomach. 

The  results  of  delay  of  food  in  the  stomach  are  of  great 
importance  in  the  study  of  diseases  of  the  organ,  both  functional 
and  organic.  During  efficient  digestion,  Lc.  digestion  without 
disturbance,  the  stomach  empties  itself  in  a  certain  time,  which 
for  a  large  meal  may  be  reckoned  as  from  five  to  seven  hours, 
and  for  a  small  meal  as  about  three  hours.  At  other  times,  the 
stomach  is  resting,  there  are  no  spontaneous  movements  of  the 
organ  and  no  secretion  of  gastric  juice,  the  contents  being 
small  amount  of  alkaUne  liquid  with  a  few  flakes  of  mucus. 
If  the  period  of  stay  of  the  food  is  delayed  from  any  of  th 
luses  enumerated  above,  an  amount  of  work  is  thrown  on  the 
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Btomach  which  it  is  unable  to  perform,  and  tlie  difficulty  is 
surmounted  by  ejecting  the  food  through  the  mouth  or  passing 
it  in  an  undigested  form  through  the  pylorus,  a  result  in  either 
case  obtained  after  great  distress. 

The  question  is,  however,  not  simply  one  of  a  large  amount 
of  work  thrown  on  the  organ,  but  the  condition  is  aggravated 
by  the  fact  (1)  that  the  organ  is  always  at  work,  and  never 
empty,  one  meal  being  taken  before  the  other  is  disposed  of; 
and  (2)  that  the  continued  presence  of  food  in  the  stomach  acts 
in  the  course  of  time  as  an  irritant,  producing  congestion  and 
an  excessive  secretion  of  mucus,  and  frequently  an  excessive 
secretion  of  hydrochloric  acid,  and  also  in  the  end  acts  in  an 
inhibitory  manner  on  all  the  functions  of  the  organ. 

An  apt  illustration  may  be  taken  in  the  ciise  of  a  person 
who,  healthy,  but  unaccustomed  to  large  meals,  takes  a  very 
large  meal,  tjj.  at  a  public  dinner.  Tn  this  case,  there  are  no 
obvious  results  during  the  two  hours  or  more  in  which  the 
meal  is  being  consumed,  a  meal,  it  must  be  remembered,  con- 
sUting  of  a  large  amonot  of  meat,  tiavoured  in  various  ways,  a 
large  amount  of  liquid,  and  a  large  amount  of  alcoholic  drinks. 
With  such  a  meal,  the  chemical  and  mechanical  processes  of 
digestion  progress  for  a  tune  normally;  te,  the  gastric  juice 
secreted  acts  on  the  proteid  constituents  of  the  meal,  and 
assisted  by  the  mechanical  movements  reduces  the  food  to  the 
proper  consistence  of  chyme.  Bub  with  the  progress  of  the 
meal,  and  after  it  is  concluded,  certain  events  are  occurring 
which  interfere  with  the  digestion  of  the  food  and  cause  its 
delay  in  the  stomach.  Thus  the  bulk  of  food  taken  into  the 
organ  becomes  greater  and  greater,  and  exceeds  the  amount 
which  the  organ  can  manipulate :  this  is  one  cause  of  delay. 
Kext,  both  with  the  food  and  with  alcoholic  drinks  is  taken  in 
the  course  of  so  large  a  meal  a  large  quantity  of  vegetable 
fldda  and  salts,  which  being  all  in  the  condition  of  free  acids 
in  the  stomach,  render  the  contents  of  the  organ  very  acid,  but 
with  an  acidity  due  to  organic  acids  which  are  not  so  favourable 
to  gastric  digestion  as  hydrochloric  acid :  this  is  the  second 
cause  of  delay.  Then  the  large  amount  of  alcohol  taken  also 
delays  the  chemical  processes  of  digestion :  this  is  the  third  cause 
of   delay.     After  the   meal,  therefore,  all   these  three  causes 
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acting,  the  nonnal  processes  of  digestion,  both  cliemical 
iDechauical,  diminish  and  finally  cease.     The  result  is  that  there 
is  remaining  in  the  stomach  a  grumons  liquid,  very  acid,  whi 
the  organ  is  incapable  of  propelling  throngh  the  pylorus, 
many  instances  it  is  therefore  vomited  in  six  to  ten  hours  with 
relief  of  all  the  symptoms  experienced.     These  events  occur  in 
individuals  who  are  healthy  but  unaccustomed  to  take  a  latg^, 
meal  with  alcoholic  drinks.     It  does  not  always  occur,  and  U; 
it  does  not  is  dependent  on  the  fact  that  the  healthy  stomach 
capable  of  doing  a  large  amount  of  work  at  one  time. 

If  large  meals  are  repeatedly  taken,  although  the  stomadi 
may  become  more  or  less  accustomed  to  them,  in  the  majority 
of  cases  disordered  digestion  results.  The  symptoms  observed 
are  those  usually  ascribed  to  "acid  dyspepsia*'  (gastric  irritatioD), 
in  which  there  are  acid  eructations  and  discomfort  occurring; 
in  one  to  two  hours  after  food.  Fermentation  of  the  food  hj 
means  of  bacteria  is  not  an  accompaniment  of  this  conditio 
Organic  acids  derived  from  the  food  itself  are  present  in 
stomach  cuutcnts,  and  in  conjunction  with  an  excessive  secreti' 
of  hydrochloric  acid,  which  frequently  occurs,  cause  irritation 
of  the  mucous  membrane  of  the  overworked  stomach  wil 
the  consequent  acid  eructations.  In  this  form  of  "acn 
dyspepsia/*  therefore,  the  acid  which  irritates  is  partly  the 
hydrochloric  acid  secreted  in  the  gastric  juice,  and  partly 
the  organic  acids  (lactic,  acetic,  but}Tic,  etc.)  taken  with  the 
food  and  the  food  accessories  (chiefly  wines  and  beer).  The 
frequent  repetition  of  large  meals  in  the  day,  and  day  by  day. 
leads  to  more  changes  than  these  just  mentioned.  The  deky 
of  acid  food  in  tlie  stomach  is  one  result,  but  the  occurrence  of 
this  for  a  long  period  leads  to  a  diminution  in  the  normal 
functions  of  the  stomach ;  in  a  diminution  of  the  amount  of 
gastric  juice  secreted,  in  a  diminution  of  the  normal  movements 
of  the  organ,  and  in  a  diminution  in  the  amount  of  absorp- 
tion. 

Up  to  a  certain  point,  additional  w^ork  placed  on  any  ox^an 
of  the  body  leads  to  increased  work  of  that  organ,  a  familiar 
example  being  tlie  hj^^ertrophy  of  muscle  during  a  course 
training  for  athletic  purposes.      A  continuance  of  additioni 
work  in  time,  however,  leads  to  a  diminution  of  tlie  functions 
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of  an  oT^an :  an  ■i-vrr-'rrainei  iL*^r:<e  caT.T>:«i  ee:  a  j-rc-jer  anio-nni 
of  work  out  of  lis  m-ns-jZes.  As  iffLh  a  m'ssrlr-  sc-  iriih  ibe 
stomach,  wliich  is  mc-re  ct-MiSLaiiLlTr  .;-TrrIcifcded  wiiii  vcrk  iLau 
any  oiher  cc^ran  oi  iLe  Ikot.  Tbr  freq-crz.!  re^eiztSco  cf  lar^ 
meals  lea-is  in  lie  rrsc  in5:unc*  lo  ii>cr*45cid  -work  of  libe  orjran. 
freqnentlT  as^-iri-iaiei  with  Ljjiersieirre-tS-Mi  c-f  LT.ircicLIc»ric  acii 
but  erenmallT  ii  leais  Vj  a  dindn-tion  in  tbr  5*ec3«ion  of  gascrie 
juice  and  u*  a  diminniicn  in  iLe  niOTemenis  of  liie  a^'SaadL 
Thus  the  drlay  cf  f«id  in  iL*  SicdaciL  wlicli  is  j-r-iidnopd 
by  the  ief»etii:->n  of  lar^  meals,  is  incTeisei  since  ty  the 
diminntion  of  the  casiriL"  fniiie  lLt  chriii:--2Ll  jT:»:*S9es  of  di^^^- 
tion  are  delayed,  and  ly  tie  diminiit: :i.  of  iLe  moTemenis  the 
expulsion  of  the  sriLi-d;2es*e»5  f :•■:•£  ciTn.r  tLrz-iiiih  the 
pylorus  into  the  d-Cidenim.  :>  ifiLiiislei  Ii:  tle>r  j'M'lon»5 
cases  of  functic'nal  -iist-ariiiiLC-r.iLr  drliy  c-f  fcno  in  :Le  siomach 
leads  to  other  changes  in  iLr  r..:in^:-h  c-r-niei.:-.  -»-L:i  lli•;<^c^iAl 
fermentation  of  the  f-»i  Anccher  imjK-r^ii.:  change  als.c» 
occuis  which  funLer  aggraToies  ihe  c-cn-iir::::.  viz.  dilatation 
of  the  5t<:«mach.  Tlje  organ  never  i*zii.z  •^-it-e  emj-ty.  and 
having  its  movemeLts  d:Iain:^lei  \j  tie  vir:■:■"::^  c-aiises  men- 
tioned, and  the  c-OL:ents  nniergiing  fenrjeLiiii'On-  which  prc*- 
duces  gas  disten-iing  :t.  i:  dilate  :  *:»e:': mi- g  =.0  enfeel'led  that 
it  is  never  in  ihe  nc'imal  conrrii-tci'd  sta^e  l»e:Treen  meals 
(Chapters  l\\  and  XIV.  i 

The  effect,  theref-ore,  <of  the  &:ntinne-i  rei-etiti-on  c-f  large 
meals  is  a  delay  oi  f'»l  in  the  5C-:ni2ch.  and  its  c-z-nse'^nences, 
viz.  'r  the  oc»nstant  presence  of  an  acid  semi-Iiqiiii  which  acts 
as  an  irritant:  '2  the  siili=e»Giien:  'iinin-Jtiin  in  the  normal 
functions  of  the  sM-mach  as  regards  the  se-creticn  of  gstr.rie  /nice 
and  the  movements:  :"•.  the  tiacierial  feimentation  of  f>:d  in 
the  stomach :  and    4    the  dilatation  of  the  c-rgjin. 

The  amount  of  fo'>i  that  c:an  l^e  ei^ten  wiih  in-j-nnity  by 
healthy  individuals  vaiic*  ac-coriing  to  the  l-nild  of  l»>3y.  Vj 
the  age  and  sex.  to  the  mcce  of  life  whedier  one  of  active 
exercise  or  chiefly  sedentary,  and  to  the  c-inditicn  cf  the 
nervous  system.  Healthy  indi^idnals  are  als-i'  snscei-tiL'-e  :•■:- 
certain  articles  of  diet,  which  if  eit-en  l-sad  to  ct.ik}'  of  fc->i  in 
the  stomach  and  its  results.  Beyond  a  c-eniin  amoiiL:  of  f:-.-! 
all  individuals^  however,  suiftr.  and  esf "ecially  is  :his  so  l»r:ween 
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the    ages    of    forty    and    fifty,    a   critical    period    for    many 
previously  liealthy  individuals. 

It  is  froiTi  the  point  of  view  of  food  acting  as  an   irrUnni- 
to  the  stomach  that  dietetics  becomes  of  such  great  importance 
in  the  treatment  of  disordered  digestion.     As  has  been  just 
discussed,  tlie  mere  bulk  of  the  food  may  act  as  an  irritant  aa- 
well  as  the  presence  of  a  large  amount  of  indigestible  mattei 
(<?.^.  cellulose),  or  of  food-stuffs  which  cannot  be  easily  digested 
by  the  stomach  at  all  (e.t/.  starch  and  fat).     An  increased  or^^ni^j 
acidity  caused  by  the  Ibod  will  also  act  as  an  irritant,  eithei^j 
when  there  are  free  organic  acids  taken  with  the  food  (e, 
acetic  or  citric  acid),  or  when  there  are  salts  of  these  ori 
acids  present,  fur  they  are  decomposed  by  the  aciil  gastric  juic( 
Ordinary  simple  articles  of  diet  do  not  contain  organic  acids 
salts  in  amount  sufficient  to  irritate  the  normal  stomach,  wh^ 
they  are  eaten  as  fresh  food;  when  smoked  or  otherwise  pi 
pared  they  may,  however,  be  too  acid.     Thus  meat  in  the  fresh,] 
condition  contains  from  0*05  to  0*07  per  cent  of  sarcolactii 
acid,   but   when    smoked    it   may   contain  as   much   as   0*7 
gramme    per   cent.       Similarly   fresh    pork,   containing   (1-3 
gramme  of  lactic  acid  in  every  100  grammes,  may  coul 
0*72  to  0"855    gramme  per  cent  when  made  into  sausages." 
Butter  (fresh)  contains  only  a  trace  of  free  acids  (00  05  to  O'OL 
per  kilo.,  Duclaux),  and  is  a  non-irritating  fat ;  buttermilk  maf] 
contain  from  0*11  to  0*62  gramme  per  cent  of  lactic  acid,  or  oa 
an  average   0"34  per  cent  (Konig).     Similarly  with  vegetable' 
foods,  the  percentage  of  organic  acids  varies  greatly.    Wheaten 
tioLir,  f.(/.  contains  practically  no  organic  acids,  w^hile  bread  con- 
tains a  fair  proportion, which  increases  as  the  bread  is  kept  (p.  33 
The  organic  acids  (lactic,  butyric,  and  acetic)  are  the  produd 
of  the  fermentation  of  the  carbohydrates  during  the  procc-ss  of' 
manufacture.      Green  vegetables,  and  tlie  starchy  vegetables 
as  well    as   fruits  contain    malic,    citric,    and   tartaric    acids» 
which  all  increase  the  organic  acidity  of  the  stomach ;  while 
some  fruits  contain  oxalic  acid,  which  is  more  irritating  than 
the  other  acids.     With  regard  to  the  effect  of  these  organic 
acids  in  causing  irritation  of  tlie  stomach,  it  is  not  so  much  a 
question  of  the  c^uantity  taken  at  each  particular  meal,  but  of 
1  Kamerer,  quot<Ki  by  Kiinig,  ap.  ciL  BJ.  iL  p.  168. 
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the  continued  nse  of  food  containing  those  acids  or  their  salts, 
or  highly  flavoured  with  acid  sauces.  When  a  condition  of 
irritation  of  the  stomach  is  established,  these  acids  greatly 
aggravate  the  condition. 

Something  has  already  been  said  about  the  physical  con- 
dition of  the  food  as  regards  its  digestibility ;  hard  food  and 
dried  food  (dried  mexit,  fish,  etc.)  act  frequently  as  irritants, 
since  their  stay  in  the  stomach  is  a  ver>'^  prolonged  one. 

Of  greater  effect  as  a  means  of  irritating  the  stomach  is 
over-indulgence  in  food  accessories,  viz.  alcoholic  drinks  and  tea. 
The  effect  of  alcoholic  drinks  has  been  shown  to  be  a  delay  in 
the  chemical  processes  of  digestion^  and  in  this  way  by  caus- 
ing the  food  to  remain  a  long  time  in  the  organ  they  act  as 
irritants.  Their  irritant  result  is,  however,  not  solely  nor 
chiefly,  due  to  this  effect  Alcohol  b  itself  a  local  irritant, 
producing  dQatation  of  blood  vessels,  and  thus  its  long  continued 
use  leads  to  irritation  of  the  stomach  and  a  chronic  catarrh, 

■  Moreover,  its  physiological  action  on  gastric  digestion  has 
I  been  shown  by  Gluzinski  (see  p.  52)  to  be  divided  into  two 
B  j»eriods,  in  the  first  of  which  digestion  is  delayed  and  in  the 
KfliMsond  increased.    This  increase  of  digestion  is  due  to  a  hyper- 

■  secretion  of  gastric  juice  (and  especially  of  the  hydrochloric  acid) 

■  which  may  continue  after  digestion  is  completed.     The  stomach 

■  mucous  membrane  is  therefore  exposed  to  the  irritating  effects 
of  this  hj*peracid  gastric  juice  when  food  is  absent.  Alcoholic 
driaks  lead  to  hj^racidity  of  the  gastric  juice  also  in  another 

■  wmy ;  they  contain  tartrates  and  malates,  which  are  decomposed 

■  by  the  gastric  add  forming  free  organic  acids,  Kut  only  there- 
B  fore  by  its  causing  a  delay  of  food  in  the  stomach,  but  by  its 
I  local  action  on  the  mucous  membrane,  and  mainly  by  its  effect 

in  causing  a  hyperacidity  of  the  gastric  contents,  alcohol  as 
well  as  aJcoholic  beverages  acts  as  an  irritant  to  the  mucous 
membrane,  and  leads  to  chronic  catairh. 

Of  the  other  food  accessories,  tea  is  a  very  common  cause 
of  irritation,  especially  the  cheap  kinds  which  contain  a  large 
quantity  of  tannin,  and  are  infused  for  long  periods.  Spices, 
currj',  etc.,  all  act  as  local  irritants  to  the  mucous  membrane, 

tlui  affect  is  minimised  if  taken  in  small  quantity  with  a 
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2,  Bofkrial  Fermentation  of  the  Food  in  tJw  St^vutch, — 
Bacteria  are  constantly  being  taken  into  the  stomach  with  the 
foocl,  but  their  development  is  hindered  cliiefly  by  the  presence  i 
of  hydroehloric  acid  io  tlie  gastric  juice.  This  acid,  when  free, 
is  inimical  to  the  growth  of  micro-organisms  ;  but  when  loosely 
combined  with  proteids,  its  eflect  in  this  respect  is  much 
diminished.^  As  Beaumont  showed  in  the  case  of  Alexis  St  ^ 
MartiiK  the  gastric  juice  when  removed  from  the  stomach  can  < 
be  kept  for  a  long  period  without  undergoing  putrefaction  or 
becoming  altered  in  its  properties,  and  more  than  a  century  ago  i 
Spallanzaui "  demonstrated  the  antiseptic  action  of  the  gastric] 
juice.  Some  observers,  indeed,  consider  that  the  chief  rdle  of 
the  gastric  juice  is  that  of  preventing  the  entrance  of  micro-j 
organisms  into  the  alimentary  tract.  Bonge^  has  expressed  a' 
very  decided  opinion  from  this  point  of  view,  and  considers 
that  the  chief  action  of  the  hydrochloric  acid  is  an  anti- 
septic one.  This  is  an  exaggerated  view  to  hold,  and  cannot 
be  maintained  in  face  of  the  facts  relating  to  the  fermenta-  ■ 
tive  activity  of  tlie  pepsin -hydroehloric  acid,  which  have 
already  been  described  (Chapter  I.),  Although  it  is  pro- 
bable that  the  pancreatic  Juice  is  the  chief  agent  in  digestion, 
yet  the  action  of  the  gastric  juice  is  essential,  as  we  have  seen, 
not  only  in  preparing  the  mixed  food  for  intestinal  digestion, 
but  for  reducing  the  proteids  to  a  condition  in  whdch  the 
trypsin  of  the  pancreatic  juice  can  readily  and  efficiently  act 
upon  them. 

Bacteria  are  taken  into  the  stomach  chiefly  with  uncooked 
food  and  unboiled  liquids.  If  fresh  food,  properly  cooked,  is 
eaten  hot,  very  few  micro-organisms  are  swallowed.  On  the 
other  hand,  with  food,  especially  meat  and  green  vegetables, 
wliich  have  been  over-cooked  and  preserved  (either  tinned  or 
otherwise),  bacteria  are  in  some  cases  present,  and  some  of  the 
most  virulent  cases  of  bacterial  gastro-iutestinal  infection  occur 
in  this  way.  ^ 


^  Hamburgpr,  Jbstraet  in  Centralbi,/,  d,  m^.  fFimmxh,  Berlin  IS^O,  p.  7M, 
'  "Dissert.  i^iatiFe  to  the  Nat.  History  of  Animals  and  VegtstaUes/*  vol.  i-. 


Dksert.  6,  p.  251,  LonJuo,  1784. 

^  Buuge,  **  Lelirbucli  der  physiolog.  und  fwitholog.  Chemie,*' 
p,  140  et  sfq. 
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It  is  known  tbat  the  acid  contents  of  the  healthy  stomach 
do  not  kill  the  majority  of  the  bacteria  taken  with  the  food, 
although  their  development  is  hindered,  and  it  has  been 
proved  by  direct  experiment  that  they  can  pass  in  a  living 
state  through  the  stomach  into  the  intestines  {e.g.  staphy- 
lococcus aureus,  micrococcus  tetragenus)  (Macfadyeu) ;  and 
the  spores  of  bacteria  more  readily  pass  than  the  developed 
forms.  Large  numbers  of  bacteria  do  pass  through  the  stomach 
unharmed,  since  they  are  found  in  abundance  in  the  intestine, 
and  may  be  obtained  by  cultivation  from  the  intestinal  con- 
tents. 

Although  much  work  remains  to  be  done  in  the  way  of 
distinguishing  the  bacteria  of  the  stomach  and  intestine,  and  in 
the  study  of  their  life-history  and  injurious  effects*  yet  it  is 
sufficient  to  add  here  that  some  of  these  bacteria  under  certain 
circumstances  enter  the  mucous  membrane,  and  produce  an  in- 
fection of  the  stomach  and  intestines  (Chapter  IX.),  while  others 
affect  the  stomach  and  intestinal  contents  decomposing  them, 
and  producing  bodies  which  are  harmful.  It  is  the  effect  of 
the  latter  class  of  micro-organisms  that  will  now  be  considered. 

In  a  bacteriological  investigation  of  the  stomach  contenta 
in  thirty  individuals,  Capitan  and  Moreau  ^  found  only  three 
kinds  of  micro-organisms,  two  of  which  were  moulds  and  one  a 
bacillus.  Abelous^  in  an  investigation  on  himself  found 
sixteen  different  forms  in  the  stomach  washings:  seven  of 
them  were  known,  viz,  sarcina  ventriculi,  bacillus  pyocyaneus, 
bacterium  lactis  aerogenes  (Eschericb),  bacillus  subtilis,  bacillus 
mycoides,  bacillus  amylobacter.  vibrio  mgula — of  the  remaining 
forms,  eight  were  bacilli^  and  one  was  a  ooecua.  These  micro- 
organisms were  found  able  to  withstand  the  action  of  hydro* 
chloric  acid  (0*17  per  cent)  for  a  long  time^  especially  if  they 
contained  spores.  Four  of  them  peptonised  the  casein  withoul 
coagulating  it,  nine  coagulated  the  milk  and  dimolved  the 
coagulutn.  and  four  coagulated  the  milk  without  diiMlriiig  the 
clot.  Carbohydrates  (lactose,  cane-sugar^  gfatooae,  and  nt^rr^hl 
were  more  or  less  affected  by  the  micro-oigaidmis. 

Owing  to  the  presence  of  hydrochloric  acid  in  tbe  stomoeb 

t  Omfi,  fnid,  Soc  4$  Mid,,  Fk».  Imm  xlL  ^  U, 


72        PATHOLOG  Y  OF  INDIGESTION  OF  FOOD. 

contents,  the  bacteria  taken  in  with  the  food  do  not  developj 
during  normal  digestion ;  but  when  there  is  a  deficiency  of  th 
liycirwliloric  acid,  then  they  can  develop  and  produce  theii 
harnifyl  products.  A  certain  proportion  of  hydrochloric 
undoubtedly  acts  as  an  antiseptic,  preventing  the  developii 
of  micro-organisms,  but  the  resistance  of  indiridual  micr 
organisms  to  the  action  of  hydrochloric  acid  varies. 
regards  the  pathogenic  forms,  the  cholera  vibrio  is  readil^ 
killed,  bacillus  anthracis  not  so  readily,  and  bacillus  tuber 
culosis  still  less  readOy.  The  acid-forming  non-pathogenic  micr 
organisms  are  said  to  be  more  resistant  than  the  pathogeni 
Lt,  their  action  is  inhibited,  but  they  are  not  killed  by  lli 
hydrochloric  acid.  Runimo  and  Ferannini  ^  found  that  0  OS 
per  cent  of  the  acid  delayed  the  alcoholic,  the  lactic  and  butj 
acid  fermentations ;  tlie  eflect  being  much  more  evident 
the  percentage  of  acid  were  increased  to  O'l  to  0*2,  which  i^ 
the  normal  acidity  of  the  gastric  contents  in  full  digestion 
K  HirschfcM''^'  also  found  that  0*07  to  O'OS  per  cent  of  hyd 
chloric  acid  was  sufficient  to  stop  the  lactic  acid  fermentation^ 
due  to  the  bacilhis  acidi  lactici  (Hueppe),  or  the  fermentation 
occurring  in  sour  milk, 

Tlie  exact  conditions,  as  far   as  are  known,  in  which 
deficiency  of  hydrochloric  acid  is  formed  during  digestion 
the  stomach  are  discussed  later  (Chapter  IV,).      It  is  at  th 
point  only  necessary  to  state  that  the  two  conditions  whic 
predispose  to  the  growth  of  bacteria  in  the  stomach  are  (l| 
tM  dday  of  food,  and  (2)  a  defHeneJ/  of  hydrochloric  acid. 

The  following  kinds  of  bacterial  fermentation  may  occur  in 
the  stomach  contents : — 

L  Add  fermentaiion. 

2.  Alcoholic  fentierUatiofk 

3.  Putrefaction. 

The  albuminous  substances,  the  carbohydrates,  and  the 
with  which  there  is  always  an  appreciable  quantity  of  f 
acids,  are  all  capable  of  being  decomposed  by  bacteria  in  the 
stomach  with  the  formation  of  products  w^hich  are  not  only 

*  Abetract  id  Molj's  Jahrtshcrichtf  Ikl.  xx.  \\  259. 
'  lUd,  Bd.  XI.  p,  260. 
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less  nutritive  value  to  tlie  organism  than  the  products  of  the 
Donnal  feraientatious  of  the  aiimeutary  tract,  but  are  in  many 
instances  actually  harmful. 

Albuminous  substances  are  decomposed  both  inside  and 
outside  the  body  by  pathogenous  organisms,  the  products  being 

important  element  in  the  pathology  of  infective  disorders. 
»ey  are  also  decomposed  by  putrefactive  organisms,  rarely  in 
the  stomach,  more  commonly  in  the  intestines.  But  little  is 
known  of  the  action  of  Imcteria  on  neutral  fats.  By  far  the 
most  important  food -stuffs  which  act  as  a  food  for  bacteria 
in  the  stomach  are  the  carbohydrates ;  starch,  dextrin,  glucose, 
lactose,  maltose.  Unaltered  starch  and  dextrin,  glucose  and 
lactose  are  taken  into  the  stomach  with  the  food,  while  some 
dextrin  and  maltose  are  formed  during  salivary  digestion. 
Maltose  is  the  least  readily  fermentable  of  these  bodies. 
Carbohydrates,  unlike  albuminous  substances,  do  not  putrefy, 
but  the  result  of  the  action  of  bacteria  on  them  is  to  produce 
acids  and  alcohols. 

Add  FermcntatiOfL — This  is  the  most  iniportant  bacterial 
fermentation  occurring  in  the  stomach,  and  during  the  process 
acid  bodies  are  formed,  sometimes  in  great  abundance,  from 
the  carbohydrates  of  the  food.  According  to  tlie  nature  of 
the  acid  formed,  two  kinds  of  fermentation  are  distinguished, 
the  hdic  acid  and  the  hityric  acid  fermentation. 

Lactic  Acid  Ft-rmcnUtlion, — There  are  many  micro-organisms 
which  form  lactic  acid  from  carbohydrates.  As  many  perhaps 
as  fourteen  different  species  have  been  obtained,  some  from 
the  air  and  some  from  decayed  teeth ;  but  there  is  one 
which  is  par  excdlcnce  called  the  haciUus  addi  ladin,  the 
action  of  which  was  first  described  by  Pasteur,  although 
lister  was  the  first  to  obtain  it  in  a  pure  form.  This  bacillus 
is  the  commun  cause  of  the  souring  of  milk,  and  is  found  also 
in  decomposed  beet  juice  and  in  sour  bread.  According  to 
lltieppe,  it  is  ol>served  as  short  thick  cells,  1  to  1*7  ^  long, 
and  0'3  to  0*4  /a  broad.  It  usually  occurs  united  in  pairs,  and 
in  milk  it  forms  spores. 

For  its  growth  free  oxygen  is  necessary,  it  is  therefore 
aerobic.  It  grows  readily  on  gelatine  and  in  various  liquid 
media. 
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At  a  temperature  of  ^35''  to  42°  C.  it  forms  an  abundance  < 
lactic  acid  when  grown  in  solutions  of  milk-sugar,  cane-su 
dextrin    and    mannite ;    carbonic    acid    being    also    evolve 
When  a  certain  amount  of  lactic  acid  is  formed,  which  Hueppe ' 
says  is  about  0*8  per  cent,  the  action  stops,  to  begin  again  if 
the  lactic  acid  be  neutralised. 

The  bacillus  makes  milk  gelatinous  in  fifteen  to  twe 
four  hours,  although  it  does  not  peptouise  the  casein. 

Starch  is  converted  by  it  into  sugar,  from  which  lactic 
acid  is  then  formed.  The  chemical  ptrocess  of  the  formation  of 
lactic  acid  from  sugar  is  not  properly  understood.  Bacterial 
fermentations  are  not  simple  processes  ;  they  produce  in  many 
instances  one  chief  product,  with  several  bye-products.  Kepre- 
aentiug  the  lactic  acid  fermentation  by  a  chemical  equation, 
the  transformation  has  been  etated  as  follows  : — 


Or, 


Lactose.  Water.   Lactic  acid. 

C,H,A=2C,H,0r 
Glucose.  Lactic  acid. 


These  equations  do  not  allow  for  any  of  the  carbonic  acid  that 
is  formed,  but  this  may  be  accounted  for  by  a  further  fermenta- 
tion which  really  does  occur,  viz.  the  transformation  of  the 
lactic  acid  into  butyric  acid  with  the  formation  of  carbonic 
acid  and  of  hydrogen  : — 

2(C3HbO,)  -  C4HaO,  +  2  COj  +  2  H,. 

From  the  point  of  view  at  which  we  are  studying  these 
changes,  viz.  that  of  disease,  it  is  suilicieut  to  emphasise  the 
fact  that  the  lactic  acid  fermentation  of  carbohydrates  in  the 
stomach  leads  to  the  formation  of  a  large  amount  of  lactic 
acid  and  the  evolution  of  carl>onic  acid  gas. 

BiiUjric  Acid  Fennentation. — There  are  many  bacteria  wliicb 
form  butyric  acid  from  carbohydrates,  and  it  is  difficult  to  say 
which  of  them  is  the  oue  that  usually  produces  the  butyric 
acid  during  the  fermentation  of  food  in  the  stomach* 
Pasteur  first  described  a  brmllm  biiti/ricns,  and  Prazmowski, 
Hueppe,  and  others  have  each  described  bacilli  with  similar 
powers  and  of  sufficient  activity,  as  also  to  be  called  hftrillm 
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Fio.  14»— Ba4'Illus  butyricua,  x  1020.  Simple  rfula  are 
seen ;  aIno  swoUnn  And  vpiudk-iiliAped  upore-boArlng 
bacilli.    JL,  A  spore  germiimtiiig.    (Pmcmowakl.) 


Utrfriciis.     Most  of  these   bacilli  only  grow  in  the  absence  of 

i-xygeti^ — they  are  anierobes ;    that  described  by  Hueppe  was 

m  a^Tobic  raicro-oi^anisra. 

Acconling  to  Fliigge,  the  bacillus  butyricos  described  by 

Tmzmowski  is  the  one  probably  identical  with  that  described 

\j  Pasteur  and  by  Van  Tieghem. 

Bacillus  Bvty7*icus  (Fig.  14)  (Prazmowski). — This  bacillus 
occurs  widely  distri- 
Ut«d,  and  is  found  in 
ilecaying  vegetable  in- 
fusions, in  old  cheese 
lodinmilk  kept  a  long 
time.  It  is  the  cause 
f>f  the  butyric  acid  fer- 
mentation of  milk.  It 
consists  of  rods,  3  to 
10  /*  in  length  and 
tbont  1  ^  in  breadth  ; 
•ctively  mobile,  and  forming  unsegmented  threads  and  spores. 
It  becomes  bine  on  the  addition  of  iodine.  Oxygen  interferes 
*ith  the  growth  of  the  bacillus,  wliieh  is  an  an^erctbe. 
^a  grown  in  solutions  of  carbohydrates,  snch  as  starch. 
<iextrin,  and  cane-sugar  and  dextrin,  it  forms  a  large  quantity 
^f  ktyric  acid,  and  produces  an  e%"olution  of  carbonic  acid 
wd  of  hydrogen.  Lactose  must  be  first  hydrated  before  the 
"icilttis  acts  upon  it.  According  to  Tappeiner,  this  bacillus 
**»  (fecom poses  cellulose  with  the  formation  of  marsh  gas 
(fii^thane,  CH4),  carbonic  acid,  and  sulphuretted  hydrogen,  or 
*^only  hydrogen  and  carbonic  acid.* 

A  third  important  chemical  action  of  the  butyric  acid 
Iuj«  is  the  transformation  of  lactic  acid  and  lactates  into 
ie  acid  with  the  formation  of  carbonic  acid  and  hydrogen 

•  ahown    in   the   formula  on  p,  74.      Thus,  in  sour  milk 
to  has  undergone  the  lactic  acid  fermentation  this  bacillus 

ble  of  transforming  the  lactic  acid  into  butyric  acid,  a 
which  takes  place  in  the  stomach  contents  in  disease. 
Sctrcina  (Fig.  1 5).- — The  exact  rSle  which  sarcina  plays  in 

*  Tlie  liAcillus  amylobacter  (Van  Tkghem)  was  shown  by  its  diicoverer  to 
ire  thi»  *jctioii  and  to  be  Ideatical  with  the  bacilias  butyricoa  of  Pa$teur, 
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Pio.  Ifi.—SarciiiK  veatriealL     A^  x 
OOO,  »eeii   in  one  plane ;  B,  x 

S^^^'^Trc^ttor^Lti*  animals,  and   also  in  the  vomit 


feriiientation  in  the  stomach  is  not  clearly  known;  it  ii 
fuuDd  only  in  cases  of  prolonged  delay  of  food  in  the  stomach, 
j^  witli  diktation  and  advanced  fermen- 

tation, in  which  besides  acid  fermeu- 
tation  the  alcoholic   fermentation  is  | 
progressing. 

Goodsir,  who  first  (1842)  de-! 
scribed  the  sardna,  found  it  kl 
the  stomach   contents    in    man    audi 

It] 
possesses  a  characteristic  form,viz.thal| 
of  corded  bales  of  goods,  and  is  grouped  together  in  very  char-I 
acteristic  masses.     Goodsir's  sarcina  vcntrwidi  consists  of  colour-! 
less  or  brownish  cells,  2*5  ^  (1/100  to  1/1000  inch)  in  diamete 
arranged  in  groups  of  eight,  which  are  also  united  into  larj;:er 
masses.     Attempts   to   cultivate   the   sarcina   ventriculi    have 
not  been  very  successful ;  ^  but  the  experiments  which  have 
been  performed   show  tliat   tlie   sarcina  probably  produce  ao 
acid  during  their  growth. 

Besides  the  sarcina  ventriculi  there  are  other  well  define 
forms  of  sarcina  which  possess  the  same  general  arrangemeil 
of  cells,  but  differ  in  size  and  in  colour.  A  yellow  sarci] 
whicli  commonly  exists  in  the  air,  is  named  sarcina  lutia 
The  cells  are  smaller  than  those  of  the  sarcina  ventriculi,  vir 
1  /i  in  size,  and  grow  readily  on  gelatin,  agar,  and  potato.  An 
orange  coloured  sarcina,  sarcina  aurantiitmy  observed  in  Kochs 
laboratory,  slowly  liquefies  gelatin  There  is,  moreover,  a 
sarciiia  alha^  and  there  are  possibly  other  forms  which  have 
not  been  thoroughly  studied ;  but  none  of  these  have  been 
found  in  the  stomach  contents,  and  their  relation  to  sarcina 
ventriculi  is  unknown. 

2.  Alcoholic  Frnncntation. — Small  quantities  of  alcohol 
are  formed  by  the  action  of  bacteria  on  the  carbohydrate:^, 
but  the  amount  is  quite  insignificant  in  proportion  to  the 
quantity  of  the  other  products,  %"iz,  acid  boiUes,  wliich  are 
produced.  In  the  alcoholic  fermentation  of  carbohydrates  the 
reverse  holds  good ;  alcohol  is  the  chief  product,  while  acids 

^  Se«  Falkenhflim^  Arch.  /  exper.  Path.  «.  Fhannalol,^  Leipdg,  1885,  Eld. 
six.  p.  339. 
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are   only   bye-products.     Alcoholic   femientation   takes    place 

from  the  action  of  yeast,  of  which    the  two  most  active  are 

be^r  and  wine  yeast.     Tlie  latter  (saccharomyces  ellipsoidens) 

is  widely  distributed  in  the  air 

(Fiy.  IG).      Glucoses  (dextrose, 

lievulose»  lactose)  and  maltose 

are    the     carbohydrates     most 

readily  acted  upon  ;  and  starch, 

gum  and    cane-sugar  must  be 

converted    into    glucose  before 

any  fermentation  occurs. 

The    products    formed    by 


veaat  from  these  carbohydrates  fw.  i«.-YeMt  Froin(ii»hf»io^rai»h,  x»bout 

^  1*11-  ®**^'    "^^  prepamiSon  mu  iuuj«  froni  » 

are    very   complex:   alcohol    is        r  nitoM  obuined  ttom  the  e<.iit«iiu  of  ■ 
the    chief,    but   otlier   alcohols       du*t«i  *tom«a»  (p.  !*:»). 
(ilycerin,  methyl-alcohol),  succinic  and  acetic  acids,  and  cai'- 
l>uijic  acid,  are  constantly  found, 

Tlie  atomach  is  not  very  favourable  to  the  development  of 
the  alcoholic  fermentation ;  the  temperature  is  tf*o  high.  The 
most  favourable  temperature  for  the  fermentation  is  25°  C, 
while  that  of  the  stomach  is  at  least  ten  degrees  higher. 

In  the  stomach  contents  in  advanced  bacterial  fermenta- 
tion, not  only  are  sardna  and  saccharomyces  present,  but  also 
various  forms  of  cocci  and  bacilli. 

3.  Putrrfactwn, — There  is  evidence  that  in  rare  cases 
putrefaction  occurs  in  tlie  stomachy  not  only  when  actually 
decomposed  articles  of  food  are  eaten,  but  in  conditions  of 
prolonged  delay  of  food,  and  of  its  fermentation  in  the  organ. 

Carbohydrates  and  fats  do  not  putrefy,  and  the  putrefac- 
live  process  is  one  by  which  nnmerons  kinds  of  bacteria  break 
up  albumiuous  bodies  with  the  formation  of  many  different 
kinds  of  products. 

If  an  infusion  of  meat,  for  example,  be  e^rposed  to  tlie  iiir 
numerous  bacteria  will  after  a  time  be  found  to  be  gTofriag  in 
the  liquid,  and  the  proteid  bodies  present  will  be  found 
decomptised.  The  bacteria  producing  this  change  ere  verjr 
numerous,  and  in  such  an  infosioQ  as  that  named  would  be  of 
various  kinds :  they  ai-e  all  classed  under  the  beadiiig  of 
"  putreractive ''  microHDrgankma     Some  of  these  Ate  e^robei, 
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ijt,  require  oirgen  for  their  growth ;    others  are   anaerobes. 


ie,  grow  most  rapidly  in  the  absence  of  oxygen, 
infnsioD  as  we    have  supposed  the  aerobic   micro 
develop    first,   forming    a    scorn    on    the   surface ; 
oxygen    in    the    licjuid    has    been    exhaust^^d    the 


In  snch  ati 
organisms 
alter   the 

anaerobic 


develop.  Some  of  these  bacteria  have  been  isolated  and  their 
products  studied  in  pure  ctUtiv^tious.  Our  knowledge  of  them 
is  not  at  present  sufficient  to  ascribe  to  each  individual 
bacterium  its  exact  nNe  in  the  chemistry  of  putrefaction.  It 
is  much  more  important  from  the  standpoint  at  which  we  are 
viewing  putrefaction,  to  discuss  the  kinds  of  chemical  sub- 
atances  which  may  be  formed  during  the  putrefactiTe 
ppocesai 

( 1 )  There  are  certain  gases,  such  as  carbonic  acid,  hydrogen, 
and  nitrogen,  sidphuretted  hydrogen  and  marsh  gas;  (2)  there 
are  acids  of  the  fatty  acid  series,  such  as  formic,  acetic, 
butjTic  and  valerianic;  (3)  other  acid  bodies,  such  as  lactic, 
succinic,  glutamic  and  aspartic  acids ;  (4)  ammonia  and  amine 
bases,  such  as  trimethylamiue ;  (5)  foul -smelling,  and  in- 
odorous bodies  belonging  to  the  aromatic  series,  indole,  skatole, 
tyrosine,  etc;  (6)  the  so-called  "ptomaines**;  and  (7) 
albumoses.  The  albumoses  are  the  first  products  iu  tie 
change  which  the  proteids  undergo;  all  the  others  are  later 
products.  From  the  pathological  point  of  view  these  chemical 
bodies  may  be  divided  into  three  classes : — - 

1.  The  acid  bodies  which  iucrease  the  acidity  of  the 
stomach  contents  and  thus  diminish  the  activity  of  the  gastric 
juice. 

2.  The  gases  which  are  eructated  and  which  are  some- 
times foul-smelling,  as  when  they  contain  sulphuretted 
hydrogen,  and  inflammable  as  when  marsh  gas  (CHJ  and 
hydrogen  predominate. 

3.  The  poisonous  products.  Some  of  these  which  have  been 
studied  belong  to  the  class  of  ammonia  compounds  (amines). 
Their  rdh  in  producing  symptoms  in  disease  of  the  stomach  is 
as  yet  not  obvious.  Still,  when  a  patient  has  a  putrefying 
fermenting  mass  in  the  stomach,  as  occasionally  happens,  sorue 
of  the  symptoms  observed  are  to  be  ascribed  to  the  absorption 
of  poisonous  bodies  from  the  stomach  contents. 
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The  reault  as  regards  the  stomach  of  the  various  clianges 
of  the  food  brought  about  by  micro  -  organisms  may  be 
summarised  as  follows : — 

1.  The  acidity  due  to  organic  acids  is  increased  by  the  I 
formation  of  lactic,  butyric,  and  acetic  acids  chiefly.  This 
acidity  is  inimical  to  the  efficient  action  of  the  pepsin  which 
is  most  active  in  the  presence  of  hydrochloric  acid,  and  to  the 
secretion  of  the  acid  of  the  gastric  juice  (Chapter  L).  Organic 
acidity  of  the  stomach  contents  is  chiefly  due  to  the  lactic 
acid  and  butyric  acid  fermentation,  to  some  extent  to  the 
growth  of  sarcina    and    to  the  occurrence   of   the    alcoholic 

ifermentation. 

2.  Gases  are  produced,  chiefly  carbonic  acid  and  hydrogen 
[(acid  fermentations  and  putrefaction),  or  sulphuretted  hydrogen 
[and  marsh  gas  in  rarer  cases  (due  to  putrefactive  processes). 

3.  Perhaps  the  production  in  some  cases  of  poisonous 
I  bodies  in  the  stomach  contents  may  occur  from  putrefaction. 

In  the  majority  of  instances  the  acid  fermentations  are  the 
chief  processes  in  the  stomach,  and  these  destroy  the  carbo- 
hydrates, so  that  they  are  not  assimUated  by  the  organism,  and 
are  wasted  as  food. 


lhaptee  rv. 

PATH. •I'/irY  "F  IVI'I'rLSTI'JX  «JF  F«X»r» — \CjHtiniu 

¥ .  :ir  ..^  71  ..:i"T-r  :  ::^  ."^z.  :-.--i:-:-rs:::::  ry  the  siomach  i 
:■.-:  ::r::.-::.:.i::v^  :Li::jT^  ttL::!  i-^v  xcu:  in  the  stom 
..:.:-::.:-  :../.t  '•t^rn  ::-;  i^j-ri  :i.  :l-e  previous  chapter,  and 
::-:;.;.:.::.:-  :.:•.:?  -:.■-  r:"^*^:--  ■•  >::i:e  of  ihe  changes  in 
fu::'.::.:.s  if  ::-t  -:.-_i-':.  t\-:.:.L  :.::ur  :a  'iisease.  The  non 
l^r-y.-^v.-^  •:'  lijrs::.::  are  IrT-eLir:::  on  :Le  secreiiou  of  gas 
y\y:-.  '.:l  ::.-.-  :::.vr::.v:-:s  •.:  ::.e  or^an.  and  on  the  absorpti 
In  'iiv.-.-.v:  :!.-•-  :■.::.. t:.-::^  iire  vj.nousIy  aSected,  either  by 
::/:•:  1-:  ■  :  .v  ;::..::.;:::  ::  i  a  ::v::y.  l;:.-!  iililiouijh  one  partiei 
:  •:./.:  :.  :..  y  •  •:  .iiv.tv  1  ::..:•:  ::..vu  .iiiother  in  individual  ca 
y-r.  ;;!!  *.!. :  :;:..::■■:.-  rnv  .:'.:-i>:l  tVt'in  rliL-  physiological  stand 
'.:'  *>:.]'.'  >y..r  ;::  j-.;i^  :•  '  -  i-.^..::...!.  It  will  lie  most  conveni 
\)  (:'jii^:  i:i  ::.','  •ru:-;'--.-:  r,:.  Ici'  the  followii:^  headings: — 

1.  Ti:»*  a. ids  of  ti.»*  .-roinach  in  disease. 

J.  Til*;  LMses  of  the  diseased  stomach. 

:;.  Til*;  di^t^stive  activity  of  the  gastric  juice. 

4.  T\ni  iiiov»;inents  of  the  diseased  stomach. 

r».  Absorption  ]»y  the  stomach  in  disease. 

1.  T/if.  Acids  tij  the  Stniiu.f.rh. — PhysioIogical  and  chemi 
iiive.-lijiJiti'in  has  settled  the  question  as  to  the  acid  which 
th*;  cfius*;  of  the  acidity  of  the  gastric  juice.  The  researcl 
of  I'ront,  of  Didder  and  Sclnnidt  and  of  others,  have  c 
r  lu.^ively  >'hown  that  free  hydrocliloric  is  not  only  present 
th«*  ;^,:i>>tno  juice,  but  it  is  the  acid  which  must  be  present 
ordiT  thiit  gastric  digestion  should  be  efficient.      It  is  true  tl 
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lactic  acid  may  also  be  present  in  normal  digestion,  especially 
[in    the   early  stages,  and    this  occurs   particularly  after  the 

ingestion  of  carbohydrate  and  other  food  containing  lactates. 

Its  place,  however,  is   soon  taken  by  hydrochloric   acid,  and 

this  in  normal  digestion  remains  the  chief  acid  (Chapter  I,). 

In  disease,  by  an  examination  of  vomited  matters  and  of 
[the  stomach  contents  removed  during  digestion  (Chapter  V.). 
I  three  conditions  of  acidity  have  been  found, 

L  Hyperacidity  of   the  stomach    contents,  due    to  hydro- 
chloric acid. 

2,  Diminished  acidity,  due  to  a  deficiency  in  the  amount 
of  hydrochloric  acid  secreted. 

3.  Increased    acidity,  due  to  organic  acids  (lactic,  butyric, 
acetic). 

1.  Incrtitse  in  the  amount  of  hydrochloric  add  secreted  hy 
\th$    stomach ;    hyperacidity    dm    to    hydrochloric    acid. — In 
|iiiich  cases   there  is  a  secretion    of  very  acid    gastric   juice 
during  digestion,  and  this  may  continue  after  digestion  is  com- 
pleted.     There   may   thus  always   be  some  acid  liquid  and 
Iremnants  of  the  food  in  the  organ.      Individual  cases,  however, 
differ ;  in  some,  a  large  amount  of  acid  is  secreted  in  half  an 
I  hour  to  one  hour  after  a  meal,  and  this  continues  during  the 
I  process  of  digestion,  ceasing,  however,  towards   the  end;   in 
lother  and  more  severe  cases,  the   secretion   continues,  even 
Iftfter  the  mass  of  the  food  has  l>een  expelled  into  the  duo- 
'dennm.     Hyperacidity  due  to  hydrochloric  acid  occurs  chiefly 
in  functional  disorders  of  the  stomach,  although  it  may  be  the 
first  stage  of  catarrh,  of  which  it  is  one  of  the  causes ;  it 
occurs  also  in  some  cases  of  clironic  ulcer,  but  bears  no  known 
pathological  relation  to  the  formation  of  an  uJcer,     The  prime 
factor  in   the  causation  of  hyperacidity  is   irritation  of  the 
gastric  mucous  membrane.     The  results  of  irritation  of  a  living 
tissue  depend  not  only  on  the  strength  of  the  irritant,  but  on 
the  condition  of  the  nervous  system.     In  cases,  for  example, 
of  irritability  of  the  nervous  mechanism,  a  slight  stimulus  may 
produce  a  good  eflect.     In  stomach  disorder,  hyperacidity  may 
be  directly  due  to  the  breach  of  dietetic  rules,  food  and  food 
accessories  (especially  alcohol)  acting  as  irritants  (p.  68),  or  it 
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may  occur  when  the  nervous  mechanism  is  disordered,  as  i 
cases  of  ^*  nerv^ons  dyspepsia "  (neuroses  of  the  stomach). 
ulcer  both  factors  probably  play  a  part  in  its  production.  Tl 
direct  obsen^ations  which  have  been  made  on  the  occiurence 
hyperacidity  in  disease  will  now  be  considered. 

Testing  the  acidity  of  the  stomach  contents  in  two 
by  means  of  a  solution  of  methyl- violet,  Eeichmann^  fom 
that  there  was  a  large  amount  of  hydrochloric  acid  presa 
even  when  the  patients  were  fasting ;  the  acidity  reckoned 
HCl  was  as  much  as  from  0  3  06  to  0^32  per  cent,  the  norn 
being  about  0'2  per  cent     Riegel  obtained  similar  results 
certain  cases.*     Jaworski  examined   the  stomach  contents 
222  persons  during  fasting  and  found  that  in    179  (81  | 
cent)  the  contents  we^e  acid,  and  that  this  acidity  was  due 
hydrochloric  acid.^     In  all  the  cases  mentioned  there  was 
evidence  of  organic   disease  of  the  stomach — ulcer   or 
noma. 

In  chronic  ulcer  of  the  stomach,  there  is  in  some  ci 
hypersecretion  of  hydrochloric  acid,  as  much  as  0*226 
0*325  per  cent  being  found  in  the  stomach  contents  (Roi 
child),^  Korczynski  and  Jaworski  examined  twenty-four  cal 
of  ulcer  with  a  view  of  testing  the  secretion  of  acid»  and  fan 
that  tJiere  wms  hj-peracidity  of  the  stomach  contents  du 
digestion,  and  tbat  even  in  the  fasting  stomach  the  cont4l 
were  acid.  They  concluded  that  a  bleeding  round  ulcer  c< 
not  extend  in  the  absence  of  hydrochloric  acid,  a  conchi 
whicli  is  certainly  not  warranted  by  the  facts  know^n  ah 
ulcer  of  the  stomach.^  It  is,  however,  not  in  all  cases  of  ul 
of  the  stomach  that  there  is  hyj)e.racidity  due  to  hydrochli 
acid ;  in  individual  cases  the  acidity  may  be  diminishetl,  i 
nmy  be  due  to  both  hydrochloric  acid  and  to  organic  ac 
This  has  been  shown  by  Cahn  and  von  Mering,**  who  inv< 
gated  the  acidity  of  the  stomach  contents  in  four  cases  of 

»  BcTl,  klifu  trcknachr..  No.  2,  1881 

*  Ztxhr.f,  klin.  Med.,  Berlin,  No.  11,  1886. 
'  Wien.  vied.  Wehnschr,,  Hd.   xlix.,   1886.     See  also  Martins  and 

**  Die  Ma^n-Siiure  des  Menscbeii." 

*  Inaug.  Dissert.  Strasbitrff^  1886. 

*  IktiUiche  Tftcd.   (rdivschr.,  Leipzig,  Bd,  ilvii. 
"  Dnitsdies  Arch,  f,  klin,  Med.,  Ldpzi;;,  Bd.  xixix,  p.  248,  1886. 
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of  the  stomach.     The  results  obtaiiiecl  are  shown  iu  tlie  follow- 
ing table,  the  diet  being  given  in  the  first  column  : — 


Pereent- 

HCnn 
storoAcih 
eontet)t». 

Perceut- 

B|E«Of 

kctic 
acitl. 

Perccfit* 
ago  of 
voktile 

Ckae  1.  Mftldy  nt  46«  Round  ulcer  \  hfem&temesis 
and  paio,  atony  of  stomach.  Diet : 
milk  aud  grueL  Stomach  coutents 
removed  liire  hoora  after  food 

Que  2.  Male,  lEt.  2S.  Ulcer  of  stomach  and  dikta- 
tioo.     Mixed  diet 

Case  8.  Male,  «t,  46.  Loop:- standi n^  ulcer  of 
atomach,  with  slight  dilatation  ;  pain, 

btomach  contents  removed  on  entering 
hospital.     Mixed  diet. 
Caae  4.  Male,  at  45.     Lotig-stamling  ulcer  of  the 
stomach,  with  biematemesb  and  paiD. 
DUatatiou.      Diet :     coffee,  milk    and 
«ggs 

0-203 
\0-131- 
/0-197 

0-066 
0  162 

0-095 

0-027- 

0-099 

0-014 
0-149 

oooa 

0-024- 
0-046 

0-007 
0  006    1 

These  results  show  that  tlie  acidity  of  the  stomach 
contents  may  be  normal  or  below  the  normal,  especially  in 
long-standing  cases,  and  in  thost;  in  which  there  is  dilatation 
of  the  organ  or  great  amemia  (p.  84  tt  scq,).  The  acidity, 
therefore,  varies  greatly  in  chronic  ulcer;  and  it  may  be  con- 
cluded that  in  some  cases  the  acidity  of  the  stomach  contents 
during  digestion  is  normal ;  in  others  it  is  above  the  normal ; 
and  in  some,  especially  those  of  long-standing,  there  is  great 
defect  of  digestion  due  to  a  diminished  secretion  of  gastric  juice. 

2.  Dhnimiiion  in  th:  Amou/U  of  HifdrocMork  Add  strrded 
Jy  the  SioirmcK — ^Diminution  in  the  amount  of  hydrochloric 
ftcid  secreted  by  the  stomacli  plaj's  a  greater  r6k  in  disordered 
digestion  than  excessive  secretion.  There  are  three  chief  causes 
of  the  diminution  in  the  secretion  of  hydrochloric  acid,  viz. : — 

1.  Those  due  to  long  continued  irregularities  in  the  diet, 
whether  in  the  amount  of  food  takeOj  in  the  quality  of  the 
food»  or  the  amount  of  food  accessories,  or  to  any  of  the  other 

itions  vrhich  have  already  been  fully  discussed.  In  tliese 
there  is  frequently  a  first  stage  of  hypemcidity:  irritation 
leading  first  to  increased,  and  then  to  diminished  function. 


whet 
■  food» 


.  '■  '.■  -r  .:-::■•  ::-:::.  j  .:.-  r- r-iinj  ipr^.'^raruri  vl- 
:-■■.  .■■.■;?■.     -■;      ."'      r    .ir-r  :.■*    i^.i.  Jiiiirr::!''   in't^riL. 

•:*'•'•     ..r-        .  •.    ..-    '.'...r-i   ■..;■■  i^i  :-if    ii-r"  n.-   T^^Ti-in  :r ':" 

.:.'.-    i".  r  .:T--:-...t: -.:.:-  .::  •_-  oi-  it?  jI  liiii     liie  ^cait*  -.t  I'^T-ir; 

■./■.•.■.-  vi-*.'.,  .:.-.--  ■./.ii.-rr  iiiii  rliirr  n.eTr  ir.^'is. :  ■hydi't 
.■.■'-'■*  ■-  ..--.—>  .:  . ••:•-■  ■;.. .-:.-.  r'rii'.uL  I'-i'^rr.  zitrOile?-.  !i.:il:iriL. 
••■;i.-:.-*    '-:  "      .:.:._   ■..-    i  ■:'-  -Ml*-,  '.'.i  'li-i  !l:r':[i-«j  i:j;ie  mi 

.-'-•.■■-:■.■■-  ..:  :.■.!-  r-:r:r.:-.ii  j  iij  ir.cLl'.ri':  ici*!  mav  t^? 
;,.*'-''■»••.■  ."::'':'.;'-  ..:  ".•■.r.:  :"::ir:T:i': ii.il  iz«i  :Ti:azL:o  ■ii5*ri&ts  ■:: 
*:!■..:  '\.':..'.  ..  /■.  ..'  :.±.:-:l:.  .:..^vr"-:r  Iz  -iai:!:  .t  :i:e  in-iividual 
■:=:■»■•'  '..::-.  ...i  -  M-i.:  ::-.~-.-:_-L:rr':  :..  i.T*:r:":e  :L-e  exacc  pir: 
r:.!.<;  .:  :'.'.'.  "  ■. ".:i :.:"...::■  1  iL-uli^tS  in  tl^-r  -^^tri':  macciis 
r.".  ■■: . . ■.  ■. ■; ":. :.  •  -.:.  .  ■  .  - ;.  r ; :  i  : ..t •r:L-.rrr-  ii:  : Iitr  p r* :■•  iu 0  ui'j n  of  the 
--i.^.,/ .:;•-::.  :.:.r.\:..  l.\  :!:•=  ii;i;-:r:i7  o:  :he  cases  me  coc- 
'■:.-,'.;..  ■:: :  r.r.  -!:..;>.  T'..^  :x«i  iz.'.^\i  I-ridi  :o  c^i^rric  catarrh. 
•»r.  :  ;..■....;:;>■  ^-^.■:;--  ;.i:.^:?i.  is  :i:^T^v.i:e:L  V.v  the  anionnt  and 
';..j.  ;:-.'■;  -,.  *..-^  :"»;  :ii>^:. :  -vliL  ::ai:ri:  oa:.irrh  and  with 
-■,v.;...:.  ..  ..,::-::-  ;.;->  Vj  j-rr.-trrtl  d:sca.se,  tliere  mav  l-e 
;iri;i*/;r/.:'^!!  ^;.;j:..;--.  i:i  ::.e  .■i;i::iular  stmoture  of  the  organ. 
M . ". f ' •  r r, ;j  /  r^* :  ^  1 ; ! ;» *.;i.* : --j ::  of  t i .-i  or-.'an ,  anJ  there  may  be  fer- 
rn' nV'iM'in  of  r./i'!  ^-.r/iri^'i^;}!  contents:  and  functional  disorders 
itiuy  \,t\  f\uf',  V,  th^;  (:ii'*:f:i  of  the  fo^'jJ  and  of  the  general 
'•'lU'Ui'uni  of  th",  hody.  iJfjaring  these  facts  in  miud,  the 
u-'\)]\U\  hi  th".  luvtiHtv^Hiiou  of  tlie  amount  of  hydrochloric  acid 
pp  u'/ii,  ill  v.'iiioiH  ruiictioiial  and  organic  diseases  of  the 
>:loiiiiw  h  rnny  \ni  nH;ntioii(^d. 

Ill  f  hnt-  rn.-w!H  of  uMfoniiilicated  "chronic  (h/spepsiu  "  Leube^ 
IoiiimI  hy  hi  •.  mi-fhod  of  invcsti^'ation  (Chapter  V.)  a  well-marked 
ili'lirii'iMV  <•!"  Iiydn»chlnric.  acid.  In  chronic  dyspepsia  with 
diliitiiliiiii  i.r  \\\r  slDiMMch  (two  cases)  he  also  found  a  deficiency 
Ml  Mu»  !:iMiriiiin  nf  hydrochloric  acid.  In  seventeen  cases  of 
dih\tiiliiiii   nf  {\\o  sloniju'h  without  ulcer  or  carcinoma,  Kredel 

'   /•■•'■■  V  ./.■■  "..  '.  A.'./j.  .!/.(/..  Loiii/.ig,  Ud.  xxxiii.  p.  19. 
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found  hydrocliloric  acid  present  in  all ;  although  the  methods 
he  used  were  not  so  accurate  as  Leube's  or  as  Cahn  and 
von  Mering  s.  These  last  observers  estimated  the  acidity  in 
three  cases  of  dilatation  of  the  stomach  with  the  following 
results: — 


ii 

I 


h 


Ptewcnt- 

am  of 

HCliD 

ttonoaeb 

coDtenta. 

Percent' 

*g»of 
Uetle 
acid. 

P*iTcetit- 
aelda. 

Oms  1.  Mde,  iBt  43,  with  chronic  catarrh  and 
great  dilaUtion  of  the  stomach.  Diet : 
meat,  spinach,  bread.  First  examinn- 
tion  on  entering  hoapital     . 

Caie  2.  Male.  «t.  62,  with  dilaUtion  of  stomach 
due  to  atony*  Stomach  reiieate<lly 
washed  out.  Mixed  diet,  Stomnch 
contents  examined  four  hours  after 
laat  meal 

Case  10,  Male,  «t.  10,  vith  great  dilatation  of 
stomach  following  on  teft^aided  pleurisy 

0*299 

0-255 
0-166 

0-063 

0-054 

0*065 

0-006 
0^080 

These  results  are  very  suggestive  as  showiug  that  even  in 
dilatation  of  the  stomach  a  large  amount  of  hydrochloric  acid 
inay  be  secreted,  and  that  also  in  atony  of  the  stomach  in  old 
age  the  acid  may  be  present  in  normal  quantity  in  the 
contents  of  the  organ. 

Leube  examined  the  stomach  contents  in  seven  cases  of 
••  ner\''oua  dyspepsia " ;  in  three,  the  acidity  was  norratU,  in 
four  it  was  deficient,  markedly  so  in  two  of  them.  Cahn  and 
von  Mering  found  iu  a  girl  aged  22  years,  suffering  fram 
hysterical  vomiting,  and  fed  on  beef-tea,  meat,  bread,  and  rice- 
milk,  that  three-c]uarte!*s  of  an  hour  after  food  the  contents  of 
the  stomach  contained  0*116  per  cent  of  hydrochloric  acid  and 
0'057  per  cent  of  lactic  acid.  Nervous  dyspepsia  and  neuroses 
of  the  stomach  are,  however,  not  infrequently  characterised  by 
the  secretion  of  a  varying  amount  of  hydrochluric  acid  ;  at  oi»e 
time  in  excess,  at  another  in  deficient  quantity. 

In  acute  caim^rh  the  secretion  of  gastric  juice  greatly 
diminishes,  becomiug  almost  nil,  the  stomach  being  quite 
iricapal>le  of  digesting  and  manipulating  a  test  meal  of  soup, 
meat,  and  bread.     Pepsin  may  be  quite  absent  from  the  stomach, 
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or  it  is  present  in  such  small  quautitj  that,  with  the  diininisl 
quantity  of  hydrochloric  acid,  it  is  useless  for  the  digestion 
solid  food.  During  convalescence,  the  pepsin  secretion  reco' 
itself  sooner  than  the  acid,  as  is  shown  in  the  analysis  of 
vomit  given  in  Chapter  V.  p.  141,  In  chronic  catarrh  of 
stomach,  as  far  as  the  question  has  been  investigated,  hydro- 
chloric acid  is  present  in  the  stomach,  but  is  greatly  diminislifsi 
in  quantity ;  and  some  casus  are  preceded  by  a  stage  of  hyper* 
acidity  (p.  81).  In  what  Jaworski  calls  "atrophic  stomach 
catarrb,"  the  acid  is  absent  This  is  probable,  and  indeed  the 
conclusion  can  be  extended  to  all  cases  of  atrophy  of  the  mnokm 
membrane  of  the  stomach  (Fenwick),  and  is  most  marked 
those  cases  of  atrophy  which  result  from  the  action  of 
mineral  acids  and  caustic  alkalies  on  the  gastric  mucous  nn 
brane.  lu  these  last  cases,  the  corrosive  poison  not  only  by  its 
action  destroys  some  of  the  mucous  membrane,  but  seta  up  * 
chronic  congestion  and  fibrosis  which  leads  to  further  degenea* 
tion  (Chapter  IX.).  In  the  early  stage  of  the  disease  in  such 
cases,  hydrochloric  acid  may  be  present  in  normal  quantity.  This 
occurred  iu  the  case  of  a  girl,  aged  24  years,  who  took  crutle 
hydrochloric  acid;  subsequently  there  developed  great  dilata- 
tion of  the  stomach  with  stenosis  of  the  pyloms.  An  examii 
tion  of  the  stomach  contents  when  the  patient  was  on  a 
diet  showed  a  percentage  of  0*15  of  hydrochloric  acid  and  0 
of  lactic  acid  (Calm  and  von  Mering),  In  this  case  there 
a  large  number  of  bacteria  iu  the  stomach,^  In  alhumii 
d^generatioii  of  the  stomach,  hydrochloric  acid  has  been  foi 
completely  absent  (Edinger),^  but  it  is  not  always  so,  la 
case  of  pulmonary  tuberculosis  in  a  patient  aged  28 
with  albuminoid  degeneration  of  the  abdominal  organs  and 
the  gastro-intestinal  tract  (verified  post-mortem),  the  stomas 
contents  were  examined  twenty-six  hours  before  death, 
0*24  per  cent  of  hydrochloric  acid,  with  0*054  per  cei 
of  lactic  acid  and  0  0  4  2  per  cent  of  butyric  acid,  wert' 
found  (Cahn  and  von  tiering), 

'  W.  (Je  Bary,  Arch./,  f^rpcr.  Path.  u.  Pharmakol,^  Leipzig,  Bd.  X3t,  p.  219. 

-  Edinger  used  only  thu  colour  reactions  (cbiefly  methyl* violet)  in  t^vting  f«ff 
free  liydrMhlorid  aciil.  Hi«  results  are  therefoi'e  not  nltngethcr  reliiiblr.  Set 
Charter  V. 
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The  coDditions  of  acidity  of  the  stomach  in  chronic  ulcer 
j  have  already  been  discussed  (p.  82). 

In  curdnoma  of  the  stomach  varying   results   have  been 

observed*    Van  der  Velden  ^  tested  the  stomach  contents  in  eight 

cases  of  cancer  of  the  pylorus  by  means  of  the  methyl-violet 

reaction,  and  found  that  no  free  hydrochloric  acid  was  present 

Kredel  -  examined  nineteen  cases  of  cancer  of  the  stomach  with 

dilatation  and  found  free  hydrochloric  acid  absent ;  he  used  the 

methyl- violet  and  the  tropccolin  tests,     Riegel*  obtained  the 

stomach  contents  in  cases  of  carcinoma  one  hour  after  food, 

and  found  that  for  long  periods  (months)  there  may  be  no  fi*ee 

hydrochloric  acid  in  the  stomach  of  such  patients.     Korczynski 

I  wxd  Jaworski  *  state  that  in  most  cases  of  cancer  of  the  stomach 

f hydrochloric  acid  is  absent;  and  in   one  case  investigated  by 

Leube  the  acid  was  also  deficient.     On  the  other  hand,  Cahn 

I  and  von   Mering  by  a  more  accurate  method   of  investigu- 

Ftion  found  that  free   hydrochloric  acid  was   present   in  most 

cases  of  cancer  of  the  stomach,  and  that  its  absence  was  the 

|exoeption.     This  is  most  in  accord  with  a  rational  view  of  the 

se.     In  cancer  elsewhere  than  in  the  stomach,  eg,  in  the 

|<Eeophagus,  hydrochloric  acid  is  present  in  the  gastric  juice  in 

lormal  amount,  as  I  have  myself  observed  in  a  patient  on  whom 

Igastrofltomy  had  been  perfonned.     There  seems  no  adequate 

li^ason   why  a    localised    growth   at    the    pyloric  end   of  the 

[stomach,   a    region    in   which    the    hydrochloric    acid    is    not 

[secreted,  should  affect  the  secretion  of  the  acid  by  the  glands 

of  the  cardia :  but  in   the  later  stages  of  the  disease  when 

there  ia  atrophy  of  the  glands,  either  primary  or  secondary,  or 

geneml   fibrosis  of  the  organ,  there  is  great  dimiinitiou  in  the 

[eecretion    of    gastric    juice,    and    its    digestive    activity    is 

practically  nil* 

Cahn  and  von  Mering  investigated  the  acids  in  six  cases  of 
carcinoma  of  the  pylorus  during  life,  in  one  case  after  death, 
and  in  one  case  in  which  the  diagnosis  was  doubtfuh 

^  DfuUtheA  Areh.f.  klin,  Med.,  Leipzig,  Bd.  xxiii.  p.  36&, 

«  Ztxhr.f.  k'Un,  Med.,  Berlin,  Bd.  vii.  p.  592. 

•  IkidteAet  Arch. /.  kliru  Med,,  Leipzig,  Bd.  xxxvl  p.  100. 

•  DtnUche  med,  Wchti$chr.,  Leipzig,  Ko.  47,  1886. 
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Percentage  of  Acids  rs  the  Stomach  Coktekts  d*  Cas 
OF  Caucinoma  Vektbicult. 


CaM  1.  Mftle,  fct.  48.  Hard  tumour  along  con-' 
tour  of  stomach}  cancerous  peritonitiii, 
great  cachexia,  Pcst-morffm  :  colloid 
cancer  of  i*yloni3,  of  antmni  pjlori 
and  part  of  the  great  curvature  ;  can- 
cerous nodulea  in  peritoneum  . 

Caae  2.  Male,  Jfet  &3  ;  with  very  large  tumour  of 
pylorufl  and  great  dilatation  of  the 
atomach 

Case  3,  Female,  ret  52,  with  hard  tumour  of 
pyloruB  and  great  diktatiou  of  the 
stomach.  Post  -  mortrm  :  alveolar 
cancer  of  the  pylorus  and  of  a  large 
part  of  the  lesser  curve     , 

Caae  L  Male,  Kt,  52,  with  great  ana^min  and 
pain,  great  dilatation  of  the  stomach 
and  a  pyloric  tumour  thu  size  of  the  tist 

Coae  5.  Male^  cet,  36,  with  an  immovable  pyloric" 
tumour,  and  a  dilated  stomach  reach- 
ing to  tbo  symphysis  and  exhibit- 
ing pertatalsis .        ,         .         .         . 

Case  6.  Female,  let.  22,  gi-eatiy  emaciated  and 
with  enormous  dilatation  of  the 
stomach  caused  by  a  cancer  of  the 
pylorus  ( Oast ro -enterostomy  aaooess- 
fully  i>er formed  by  Prof*  Liicke) 

Case  7.  Male,  a^L  34,  with  atisnosia  of  pylorus  and 
great  dilatationofstomacli.  No  tumour 
Felt    Diagnosis  not  absolutely  certain 


agtor 
HCIla 


0-020 
0-096 
0-051 


0  001 
0-118 

0-014 
0-099 


0-054 
0-041 


0  1 62 
0-350 

0-547 


0-630 

0-090 
0*^7 


0*234 
0-109 

0-117 

0*108 


0-261 

0-540 


^tOi 


0-OlS 
0-049 


OtH2 

0  045 
0  014 


0-00-2 
0-001 

0120 


0-054 
0-0S5 


Many  clinicians  accepting  van  der  Velden*8  original  dictum 
have  asserted  that  the  absence  of  hydrochloric  acid  in  tlie 
stomach  contents  is  a  tnistworthy  diagnostic  sign  of  carcinoma 
ventriculi  in  doubtful  cases.  The  observations  jnst  quoted 
demonstrate  that  this  is  not  so,  and  that  as  Cahn  and  von 
Mering  say,  "  In  carcinoma  pylori  the  presence  of  h3^drochloric 
acid  is  the  rule,  its  absence  the  exception.**  A  study  of  the  table 
just  given  will  show  that  in  some  cases  only  traces  of  the  acid 
were  found  (Case  4,  first  observation),  but  that  in  most  cases  tbe 
percentage  of  acid  was  appreciable  (Cases  2,  3,  4,  and  5),  while 
different  observations  on  the  same  patient  showed  that  a  txaoe 
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of  acid  might  be  found  on  one  occasion  and  nearly  a  normal 
quantity  on  another  (Case  4).  The  general  conchision  there- 
fore is  that  in  carcinoma  of  the  pylorus,  the  amoinit  of  Iiydro- 
chloric  acid  secreted  is  helow  the  normal,  and  that  it  varies 
greatly  at  different  times  even  in  the  presence  of  food  in  the 
stomach.  The  other  acids  found  in  the  cases  observed  will  be 
the  subject  of  discussion  when  the  organic  acids  of  the 
stomach  are  considered  (p.  93) ;  they  are  chiefly  the  products 
of  fermentation  of  the  food,  and  are  associated  with  the  con- 
dition of  delay  of  food  in  the  stomach  and  dilatation  of  the 
organ. 

The  secretion  of  acid  by  the  stomach  is  affected  in  general 
diseases  or  general  pathological  states,  as  well  as  in  cases  where 
the  stomach  itself  is  the  primary  seat  of  disorder  or  disease. 
The  relation  of  functional  disorders  of  the  stomach  to  other 
diseases  of  the  body  will  he  fully  discussed  when  the  clinical 
liistory  of  such  cases  is  considered.  It  will  he  sufficient  at 
this  point  to  note  that  the  occurrence  of  functional  disorder  of 
the  stomach  in  a  particular  disease  may  be  accidental  and 
not  necessarily  a  question  of  effect  and  cause ;  or  it  may  be  a 
direct  effect  of  the  disease. 

In  most  anctmic  comlitwns  it  is  probable  that  the  amount  of 
hydrochloric  acid  secreted  is  deficient,  although  extensive  and 
accurate  ohservationa  have  not  yet  been  made.  In  caaea  of 
smiemia  with  chronic  dyspepsia  Leube  found  a  great  deficiency 
of  hydrochloric  acid  after  a  test  meal ;  and  in  one  case  of 
pernicious  anaemia,  fed  on  milk  and  beef-tea,  Cahn  and  von 
Meiing  found  that  three-quarters  of  an  hour  after  a  meal  the 
stomach  contained  no  hydrochloric  acid,  but  a  large  amount  of 
laetic  acid  (0*219  per  cent)  and  a  small  amount  of  volatile 
acid  (0^05  per  cent).  The  observation  was  made  three 
months  before  death.  In  chlorosis,  the  most  common  form  of 
anaemia,  accurate  observations  have  not  been  made. 

In  in/ective  fevers  the  amount  of  hydrochloric  acid  present 
in  the  stomach  no  doubt  varies  to  a  great  extent  from 
time  to  time.  Some  accurate  observations  have  been  made 
ng  the  presence  of  hydrochloric  acid  in  the  stomach  in 
tseases.     Manassein  ^  made  animals  febrile  by  injecting 

*   Fifxhow'M  Arehir,  Bd.  Ivi.  i>.  413. 
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putrid  material  into  them,  and  found  that  the  gastric  juice  bad 
no  digestive  properties  unless  hydrochloric  acid  was  added 
to  it 

In  tlifee  cas^  of  lypkoidfever  examined  by  Cahn  and  von 
Mering  the  hydrochloric  acid  was  greatly  deficient,  and  in  two, 
83  seen  in  the  table,  there  was  an  excess  of  lactic  acid. 


FePoent'  i 

■geof 

bytlro* 

ebloric 

aeld. 

««»or 

laetic 
aeid« 

Ctee  1.  Typhoid   fever,    with    remittent    fever. 

Diet :  beef-te*  with  egg,  milk     . 
OiseZ  Helapseii    typhoid,    with    high    fever. 

Diet:  cocoa,  milk,  b«ef-te* 
Case  S.  Typhoid  fever  in  a   eiri  with   cerebral 

tumour ;     continued     fever.       Diet : 

miJk  and  cocoa            .        ,        .        . 

0-058 
0-OO6 

0-0 

0144 
0'2aS 

0*09 

O-Oll 

0-oso 

The  presence  of  lactic  acid  in  these  cases  is  no  doubt  to  be 
ascribed  to  the  sarcolactic  acid  present  in  the  beef-tea,  and 
not  to  the  occurrence  of  bacterial  fermentation. 

In  two  cases  of  tnaiaria,  Leube  observed  severe  dys] 
symptoms  independent  of  the  ingestion  of  food,  which  were  ncJT 
due  to  a  prolongation  of  the  digestion  or  to  au  insuflicieocr 
in  the  activity  of  the  juice,  as  tested  by  his  method.  These 
cases  recovered  nipidly  with  quinine. 

In  tuberculosis,  more  particularly  tuberculosis  of  the  lungs 
(phthisis  pulmonum),  numerous  observations  have  been  made. 
In  tuberculosis  of  the  lungs,  indigestion  of  food  is  frequently 
observed,  botli  before  the  signs  of  tuberculosis  are  manifest,  and 
during  the  progress  of  the  disease.  It  has  been  stated  that  in 
pulmonary  tuberculosis,  hydrochloric  acid  is  greatly  deficient  or 
absent  from  the  stomach,  but  this  statement,  like  the  similar  one 
with  regard  to  carcinoma  veutriculi,  is  too  decided,  and  does  not 
apply  to  the  umjarity  of  cases.  Klemperer^  found  in 
cases  examined  by  him  no  diminution  in  the  secretory  activil 
of  the  stomacli,  and  a  similar  result  was  obtained  by  Fr.  Schel 
in  the  twenty-five  eases  of  the  disease  which  he  examined.* 

1  BerL  klin.   Wcknschr.,  18S9.  No.  IL 
^  Ikutsches  Afxk /.  Jtlhi.  M&L,  Leipzig,  Bd.  xliv,  pp.  219-243. 
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Schetty  tested  the  digestive  activ-ity  by  giving  the  patient  tbt* 
whites  of  two  liard- boiled  eggs  with  four  to  six  ounces  of 
water,  and  emptying  the  stomach  in  an  lioun  In  all  cases, 
the  stomach  contents  were  acid,  and  the  acidity  was  due  to 
hydrochloric  acid  (the  phloroglucin-vamllin  teat  was  used,  see 
Chapter  V.).  Not  only  was  the  secretion  of  hydrochloric  acid 
in  the  majority  of  the  patients  not  diminished,  but  in  some  it 
was  actually  increased.  A  diminution  in  the  amount  of  acid 
waa  found  in  advancing  cases  and  in  those  with  morning  fever. 
Schettys  results  do  not  express  the  condition  whicli  is 
found  in  all  case^  or  even  the  majority  of  cases  of  pulmonary 
tuberculosis ;  the  degree  of  acidity  cannot  be  tested  with  any 
ftccuracy  by  means  of  the  colour  tests  he  employed*  0. 
Brieger  -  estimated  the  acidity  in  sixty-four  cases  of  pulmouaiy 
tuberculosis,  making  300  experiments  in  all  His  method 
was  to  give  a  "test-breakfast'*  (Chapter  V.),  and  to  estimate 
the  acidity  of  the  stomach  contents  after  removal.  The 
acidity  due  to  hydrochloric  acid  varied  between  0*05  per 
It  and  01 9  to  024  per  cent  In  severe  cases  of  the 
Be,  he  found  that  the  chemical  processes  of  digestion 
were  normal  in  only  1 6  per  cent,  deficient  in  the  greater 
number,  and  in  9' 6  per  cent  completely  deficient ;  and  that 
the  changes  in  digestive  power  had  no  relation  to  the  febrile 
state  of  the  patient.  These  results  have  not  been  confirmed 
in  all  particulars  by  other  observers.  C.  H.  Hildebrand" 
examined  the  acidity  in  forty  cases  of  the  disease  and 
found  that  in  some  cases  hydrochloric  acid  was  present  and  in 
some  absent.  In  the  cases  in  whicli  it  wios  absent  there  was 
fever*  and  uo  hydrochloric  acid  was  found  during  the  febrile 
period ;  the  cases  in  which  the  acid  was  present  were  afebrile. 
It  is  probable  that  these  resnlts  are  nearer  the  truth  than  tliose 
previously  quoted.  The  occurrence  of  indigestion  of  food  in 
pulmouaiy  tuberculosis  is  probably  not  a  simple  question. 
In  some  cases,  but  by  no  means  in  the  majority,  the  symptoms 
of  dyspepsia  precede  the  evident  signs  and  symptoms  of 
the  disease,  and  in  such  cases  the  stomach  condition  may  be 
simply  looked  upon  as  one  of  the  prechsposing  causes  of  the 

^  DmiKktmsd.  JVehnachK,  Leipzipf,  1889,  No.  1-1. 
«  Itid,  1889,  Ko.  15. 
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disease.  Ib  cases  where  piilmonaiy  tii1>erctiIosis  has 
developed,  the  patient  is  suffering  from  a  slowly  progzesBiiig 
disease  in  which  there  is  fever,  wasting,  and  an  antemic  con 
It  i5  tlierefore  only  a  natural  sequence  that  the  secret 
other  functions  of  the  stomach  should  be  affected  by 
L'ondiLion  of  fever  and  anaemia  produced  by  the  dideaae,  i 
that  this  effect  would  be  more  marked  as  the  disease  advanced* 
It  is,  however,  a  remarkable  fact  that  in  many  cases  rf 
advancing  pulmonary  tuberculosis  the  digestion  is  normal; 
food  in  excess  is  in  some  cases  eaten  without  discomfort^ ; 
large  quantities  of  fat  are  eaten  with  benefit.  Defide 
activity  of  the  stomach,  a  condition  of  functional 
insufficiency,  is  not  the  only  disorder  of  the  oi^an 
with  pulmonary  tuberculosis:  there  may  be  hj 
during  digestion,  due  to  gastric  irritation;  or  there  may 
chronic  catarrh  of  the  organ,  producing  degeneration  of 
glandular  structures  and  organic  gastric  insufficiency;  or 
albuminoid  degeneration  of  the  mucous  membrane  (pt  8C 
These  four  conditions  must  be  borne  in  mind  in 
the  altemtion  of  stomach  function  in  pulmonary  tubereulo 
There  is  in  fact  no  evidence  to  show  that  there  is  such 
pathological  condition  as  **  phthisical  dyspepsia,"  i.t.  an  ind 
tion  of  food  produced  by  the  development  of  the  bac 
tuberculosis.  Clinically,  dyspepsia  in  pulmonary  tubereulo 
is  an  important  condition ;  pathologically,  it  has  no  ve 
direct  relation  to  the  disease. 

Summary, — As  regards  oiu*  knowledge  of  the  amount 
hydrochloric  acid  present  in  diseased  conditions  of  the  stoma 
and  in  diseased  conditions  generally,  it  may  be  said  that 
some  cases  (as  in  cases  of  irritation,  of  nervous  dyspepsia,  and 
of  ulcer  of  the  stomach)  hydrochloric  acid  is  secreted  by 
stomach  in  excess,  and  that  in  other  cases  there  is  a  diminuda 
in  the  amount  of  acid  secreted.  In  prolonged  cases  of  ulo 
in  chronic  catarrh,  and  in  many  cases  of  carcinoma  %*entriciili" 
the  secretion  of  acid  is  diminished ;  and  in  acute  catarrh  it  is 
absent.  In  certain  febrile  conditions  (as  typhoid  fever),  in 
pernicious  antemia,  and  in  tuberculosis  of  the  lungs,  the  add 
may  be  greatly  diminished  or  even  absent  during  digestion. 
The  presence  or  absence  of  hydrochloric  acid  in  the  stomach 
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f  contents   is   of  great  importance  in  disease.     Its  presence  in 
I  excess  during  digestion  may  ensure  rapid  digestion  of  the  food, 
[,but  it  induces  symptoms  which  are  often  severe,  ami  it  may 
lead  to  inflammation  of  the  organ.     Without  its  presence  in  a 
certain   proportion  digestion  cannot  progress  normally,  even  if 
[lactic,  butyric,  acetic,  or  any  other  organic  acid  is  pi-esent  in 
[the  stomach  contents,  as  none  of  these  can  take  its  place.     It 
ia  therefore  of  prime   importance   to   remember   that  in  the 
majority  of  cases  of  functional  disoixiers  of  the  stomach  which 
\  constitute  the  greater  number  of  cases  of  disease  of  the  organ 
the  acid  is  present,  and  its  presence  shows  that  the  glands  are 
still  in  a  state  (though  a  diminished  state)  of  secretory  activity, 
and  by  treatment  can  be  made  to  resume  their  normal  condition, 
3,   Iiicrtased  AcUUtif  of  the  Gastric  Contents  due  to  Ovfjanic 
I  AcidM  {Lactic^  Acetic,  Butijtnc). — A  certain  quantity  of  organic 
acids  is  present  in  the  stomach  contents  during  digestion  in 
most  healthy  people  taking  a  mixed  diet  of  proteids,  fats,  and 
I  carbohydrates  in  the  proper  proportion ;  indeed,  certain  organic 
^  acids  or  their  salts  are  essential  for  the  needs  of  the  economy. 
such  as  acetic,  citric,  tartaric,  and  mahc  acids  and  their  salts, 
SLDce   they  not  only  tend   to  preserve  the  alkalinity  of  tlie 
tissues  by  Ijcitig  converted  into  carbonates  in  the  body,  but  are 
to  some  extent  antiscorbutic.     When  the  salts  of  these  acids 
(or  indeed  of  all  the  organic  acids  under  consideration)  are 
Uiken  with  the  food  they  are  decouiposed  by  the  hydrochloric 
acid  of  the  gastric  juice,  the  acids  being  in  great  part  set  free. 
Some  of  these  organic  acids  may  be  formed  in  the  stomach  by 
decomfjosilion  of  the  food.     There  are  therefore  two  distinct 
modes  of  origin  of  the  organic  acids  found  in  the  stomach 
contents:  (1)  they  are  taken  in  with  the  food,  and  (2)  they 
are  formed  from  the  food  in  the  stomach  by  bacterial  fermen- 
tation. 

1.  In  normal  conditions  a  certain  amount  of  acetic  acid, 
citrates  and  tartrates,  not  only  do  no  hanu,  but  are  actually 
beneficial ;  in  excess,  however,  they  increase  tlie  organic  acidity 
of  the  stomach  and  may  lead  to  digestive  disturbance.  They 
also  in  excess  I'ender  the  urine  alkaline  and  increase  the 
alkalinity  of  the  saliva  (see  p.  36). 

An  increase  of  the  organic  acidity  of  the  stomach  contents 
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ooiimmce  of  bede,  aeelie,  and  trntjiie  ifctds  in  tiie 
donag  boomI  d^gmtina  aai  tkes'  ongm  in  this  eondiboa  \m 
•bnd^  1MB  Mir  itiii'iWLi<  {gf.  31,  62.  and  68).  It  » 
ibown  that  the  laetie  add  lb«ad  m  the  atwnach  dmii^  tlie 
AgnUoa  of  bnad  and  meat  enae  tnm  the  food  itadi;  nf 

2.  The  queslaoti  now  to  be  cottaideied  is  tiie  incraoed 
aciditj  of  the  stooadi  oonleiilB»  due  lo  the  fiMTnatimi  of  ofguue 
aeids  as  the  leenlt  of  bsdenal  fenoenlfttioD.  When  the  addity 
of  the  stomach  contents  rises  to  a  certain  percentage,  Tomit* 
ing  occitis,  so  that  part  €»f  the  Icnoirfedge  of  the  hyperacidi^ 
doe  to  ofganic  adds  has  been  obtained  from  the  examinatioD 
of  Tomhed  matten,  and  ralnaUe  infonnalion  has  also  been 
obtained  of  these  conditions  by  lemoring  Uie  stomach  conteots 
some  time  after  food. 

The  hypoacidity  due  to  organic  acids  may  be  divided  into 
three  classes  In  one,  the  commonest  form  of  hypera  ^ 
there  is  a  large  excess  of  lactic  acid  in  the  stomach  ool 
In  the  second  class,  the  excess  of  add  is  due  to  the  presence  of 
butjrric  acid,  and  in  the  third  to  acetic  acid.  Excess  of  lactic 
acid  and  of  butirric  acid  is  the  most  important  All  these 
acids  may  be  present  in  the  stomach  contents  of  any  particulAr 
case  where  there  is  bacterial  fermentation  of  the  carbohydrates 
of  the  food,  but  as  a  rule  one  acid  preponderates.  All  these 
acids  may  be  present  in  the  food  taken ;  but  as  a  rule  they  are 
present  only  in  small  amount,  and  their  presence  in  large 
amount  in  the  stomach  contents  is  a  pathological  condition. 

An  excess  of  lactic  acid  in  the  stomach  contents  is  tlie 
result  of  the  lactic  acid  fermentation  of  the  carbohydrates  of 
the  food,  due  to  the  growth  of  the  bacillus  acidi  lactid,  or 
possibly   of   other  Imcteria   which    have    been    found   in  the 
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stomach.  s\z.  Imcillus  lactis  aerogenes  (see  p.  71).  An  excess 
of  butyric  acid  is  the  result  of  the  butjric  acid  fermentation  of 
the  carbohydrates  of  the  food,  or  of  a  similar  fermentation  of 
the  lactic  acid  formed  in  the  lactic  acid  fermentation  (see  p.  74). 
An  excess  of  acetic  acid  is  the  result  of  the  alcoholic  fenuenta- 
tion  of  the  carbohydrates  in  the  stomach,  and  possibly  of  the 
action  of  sarcina,  although  this  is  doubtful,  or  in  rare  cases 
perhaps  of  tlie  action  of  mycoderma  aceti. 

It  is  quite  clear  that  an  excess  of  these  acids  in  the  stomach 
can  only  be  produced  by  bacterial  fermentation ;  they  are  not 
products  of  digestion  by  the  gastric  juice,  and  the  amount  taken 
with  the  food  never  approximates  the  degree  of  organic  acidity 
found  in  the  cases  of  disease  under  consideration.  Another 
point  must  be  clearly  borne  in  mind,  viz.,  that  although  bacterial 
fermentation  leading  to  an  excess  of  organic  acidity  of  the 
stomach  most  readily  occurs  in  certain  conditions  of  that  organ, 
more  particularly  in  dilatation,  whether  due  to  obstruction  or 
cot^  yet  it  may  oecur^  although  rarely,  in  cases  of  functional 
disorder,  and  in  these  cases  it  is  associated  with  delay  of  food 
in  the  stomach  and  cessation  of  the  secretion  of  gastric  juice 
i  during  digestion.  It  may  not  occur  in  individual  cases  where 
the  conditions  are  favoumble,  as  in  some  cases  of  dilated 
stomach  not  due  to  obstruction,  Tliis  increase  in  the  organic 
acidity  of  the  stomach  contents  is  indeed  a  change  in  the  food 
I  taken,  which  only  occurs  when  there  are  certain  predisposing 
causas,  and  it  cannot  occur  unless  the  bacteria  producing  it  are 
swallowed  with  the  food  or  are  already  in  the  organ. 

Tlie  total  amount  of  acidity  which  may  be  present  in  tlje 
'  stomach  contents  in  such  cases  of  bacterial  fermentation  may 
be  very  great.  In  a  case  of  dilated  stomach  with  the  vomiting 
of  a  frothy  liquid  containing  sarcina,  the  total  acidity  of  the 
stomach  contents  some  hours  after  food  was  found  equal  to  0  48 
per  cent  hydrochloric  acid,  the  acidity  being  due  to  free  hydro- 
cldoric  acid,  to  lactic  acid,  but  chiefly  to  butyric  acid.  In  a 
case  of  indigestion  of  f»XKi  of  fifteen  years'  duration,  associated 
with  bacterial  fermentation  and  the  presence  of  laige  numbers 
of  sarcina  in  the  stomach  contents,  Hassall  ^  found  the  vomited 
ter  to  have  the  following  chemical  composition  : — 

»  Law^,  1853,  roL  L  pp.  3^S,  362. 
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In  :f*U  ^;a.*,e  r/itTrlc  %»;:•:  tis  :Le  cLief  acid  found,  and  there 
was  no  lar;tic  acii  prei;»:iir. 

In  th*;  ca.ie  in  which  G'>>i5ir  -  nist  discovered  the  sarcint 
veritnouli,  a  carefil  analvTis  of  the  vomited  matters  was  made 
by  Wil>/>rj.  Hydrochloric  acid  was  found,  as  well  as  lactie 
add,  but  acetic  acid  was  present  in  enormous  quantity  and 
fomi*;d  the  ^eater  proportion  of  the  free  acids  present  in  the 
^UtUiwii  contents.  The  presence  of  the  acetic  acid  in  such 
rjiiantity  would  indicate  the  occurrence  of  the  acetic  acid 
l«:nij*;ritatiori  or  of  the  alcoholic  fermentation.- 

Ah  Tcz/fiTdH  the  presence  of  lactic  acid,  the  results  of  the 
iriveHti;^atiou  by  Calm  and  von  Mering  have  been  already  given 
in  di.scu.H.sing  the  amount  of  hydrochloric  acid  present  in  the 
HUniiiich  conUjhts  in  disease.  On  referring  to  the  table  (p  85) 
it  will  Ihj  Hi-Jtn  that  the  percentages  of  lactic  acid  and  of  volatile 
ficuU  found  in  tlie  three  cases  of  dilatation  of  the  stomach, 
without  ol)Structive  organic  disease,  were  not  greater  than 
tlioHj}  which  might  be  found  under  normal  conditions.  In  the 
c.iiHnH  of  ulcer  of  the  stomach  (Table,  p.  83)  similar  observations 
iniiy  Im!  luiidcj,  except  with  regard  to  Case  4,  in  which  the 
lunouiit  of  lactic  acid  was  0*149  per  cent  These  results 
niuHt   \m  considered  only  as  meaning  that  in  some  cases  of 

'  "  Aniitoinirnl  Moinoirn,"  18G8,  vol.  ii.  p.  351.  The  original  paper  was  pub- 
Ihli.Ml  ill  \HVJ, 

"  |''(U'  iiMno  oxainph'H  of  tlic  analysis  of  the  stomach  contents,  see  Chapter 
V.  |».  HI  ,(  SOI. 
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dilatation  of  the  stomach,  and  in  some  cases  of  ulcer 
dilatation,  there  is  not  a  great  increase,  or  any  increase 
[at  all,  of  the  organic  acidity  of  the  stomach.  On  the  other 
[hand,  it  is  well  known  clinically  that  in  all  such  cases  as 
[those  under  consideration  bacterial  fermentation  may  occur, 
land  that  it  may  produce  a  great  iacreaae  in  the  organic  acidity 
\%A  the  stomach  contents. 

In  cases  of  organic  obstruction  of  the  pylorus,  due  to 
I  carcinoma  veotriculi,  very  high  degrees  of  acidity  of  the 
istomach  contents,  due  chiefly  to  lactic  acid,  may  he  found. 
ICabn  and  von  Mering's  results  are  shown  in  the  table  (p.  88). 
[The  highest  degree  of  acidity  found  by  them  was  in  Case  2,  in 
rhich  0'G3  per  cent  of  lactic  acid  was  present;  in  two  other 
(Cases  1  and  7)  there  was  a  percentage  of  0*54  to  0*547 
ctic  acid ;  in  the  other  cases  a  smaller  percentage,  but  still  a 
riiigh  one,  was  found.  In  these  cases  it  was  pointed  out  that 
[the  amount  of  hydrochloric  acid  varied  at  different  times  in  the 
ae  individual  \  a  similar  remark  applies  to  the  amount  of 
ctic  acid  present  in  the  same  stomach  at  different  times. 
iThus,  in  Case  1,  three  different  estimations  of  the  acidity  of  the 
letomach  contents  gave  01 62,  035,  and  0*547  per  cent  lactic 
In  Cases  3  and  4  there  was  a  similar  variation  in  the 
imount  of  acid  present 

2.   GoMJ^  of  the  Stomaeh  in  Disease, — In  the  healthy  stomach, 

lUie  gases  present  are  nitrogen  and  oxygen,  which  are  contained 

in  the  swallowed  air.      In  some  cases  there  may  be  an  excess 

[>{  carbonic  acid,  due  to  the  decomposition  of  the  carbonates  of 

Ithe  UhmI  l»y  the  hydrochloric  acid  of  tlie  gastric  juice,  or  to  the 

tdecomposition  of  the  carbonates  of  the  alkaline  saliva. 

In  disease  the  gas  eructated  is  of  variable  composition,  and  | 
ling  to  the  gases  present,  two  classes  of  cases  may  be  I 
lied:    in  one  the  gas  being   composed  of   nitrogen,! 
and  carl)omc  acid ;    in  the  other,  of  the  same  gasesA 
th  hydrogen,  and  sometimes  marsh  gas  and  sulphuretted    | 
bydrogen.     The  first  class  of  cases  is  due  either  to  the  carbon-    / 
f-s  of  the  food  or  of  the  swallowed  saliva,  w^hich  in  some 
of  disordered  digestion  (hyperacidity)  is  greatly  increased    | 
(p.  116),   and    when    swallowed    leads    to    the    evolution    of     ' 
rbooic   acid   gas   which   is  eructated;    or  it  is  due   to  the    J 
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entrance  into  the  stomach  of  the  alkaline  fluids  of  the  duo- 
denum which  are  decomposed  by  the  gastric  juice,  evolnng 
carbonic  acid  j  or  to  the  entrance  of  gas  from  the  int^dnes, 
or  io  swallowed  air.  In  hysterical  flatulence,  the  large  amouni 
of  gas  sometimes  eructated  has  been  ascribed  either  to  swallowftl 
air  or  to  a  ditl'usion  of  carbonic  acid  from  the  bIcKxl  Thew 
some  e\ddeoce  that  the  second  event  can  occur;  Imt  swallow 
air  18  aonietimes  a  cause  of  the  flatulence,  and  also  the  entramce 
gas  into  the  stomach  from  the  intestine.  The  commonest  caofie 
of  eriictjition  of  gas  is,  however,  the  bacterial  fennentation  of 
food  which  occurs  in  the  stomach  and  intestine.  The  fonot^ 
tion  of  carbonic  acid  and  hydrogen  by  the  lactic  acid,  batyxic 
acid,  and  alcoholic  fermentations  has  already  been  described 
(p.  74  f/  stq^\  and  in  severe  cases  of  flatulence  (exclndiiig 
*'  hysterical "  flatulence)  the  evolution  of  gas  is  dtie  to  the 
occurrence  of  one  or  other  of  these  kinds  of  fermentation.  Ifl 
these  cases  the  gas  eructated  is  composed  of  nitrogen  and 
oxygen  (derived  from  the  air)  and  a  large  quantity  of  carbonic 
acid,  togetiier  with  var}ang  proportions  of  hydrogen. 

In  other,  but  rare,  cases  the  eructations  contain  marsh 
(CH^)  and  are  inflammable.     In  one  such  case  described 
jrNnught,  the  gas  had  the  following  composition  :  9*2  per 
i>f  atuiosplieric  air,  06  per  cent  of  carbonic  acid  (CO.»),  1% 
cent  of  hydrogen  (H),  and  6*8  per  cent  of  marsh  gas  (CH^). 

^larsli  gas  is  formed  from  decay hig  vegetable  matter,  ai 
is  a  product  of  the  decomposition  of  albuminous  substances 
(p,  78).  According  to  van  Tieghem  and  Tappeiner  (p.  75)  lie 
Inityric  acid  bacillus  is  capable  of  forming  from  cellulose  botH 
marsli  gas  and  sulphuretted  hydrogen.  This  is,  liowever,  a 
result  which  has  not  been  shown  to  occur  in  the  stomach,  and 
it  is  improbable  that  it  does  occur.  Putrefactive  decomposition 
of  proteids  may,  in  rare  instances,  occur  in  the  stomach  as  tlie 
result  of  long  standing  retention  of  food  in  cases  of  dilatation 
due  to  organic  disease ;  but  it  more  connnonly  results  from 
taking  as  food,  articles  of  diet  in  a  state  of  incipient  decom- 
position. In  some  of  these  cases  the  eructations  contain 
sulphuretted  hydrogen,  directly  obtained  from  the  decomposed 
products  in  the  food  by  means  of  the  acid  in  the  stomach.  On 
the  other  hand,  when  the  gases  are  not  directly  derived  from 
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Hcomposed  products  in  the  swallowed  food,  they  are  formed 
t>y  putrefactioQ  of  the  albuminous  contents  of  the  intestinal 
Dt.  It  seems  probable  that  in  the  majority  of  these  cases, 
khe  inflammable  gas  (marsfi  gas)  is  derived  from  the  intestine 
rliere  putrefactive  decomposition  of  proteids  readily  occurs. 
This  appears  to  have  been  the  condition  in  irXaught's  case 
ready  quoted*  Taking  all  the  facts  together — especially  the 
greater  ease  with  which  putrefaction  occurs  in  the  intestine 
in  in  the  stomach — it  may  be  concluded  as  probable,  as 
foppe-Seyler  considers,  that  the  marsh  gas  eructated  in  some 
of  disease  is  formed  iu  the  intestine  and  not  in  the 
ch. 
As  examples  of  the  comiiosition  of  eructated  gases  tlie 
Wlowing  analyses  *  may  be  given  : — - 


Oirbonic  aeid,  CO3 
Hrdrogeii,  Hg 


PopoC        ScliultBm. 


12*82 

32-32 


^6*56 

32-30 

33  44 

7-36 

0^34 


Ewalil  ft  rid 


17-40 
21*52 
46*44 
11-91 
2*71 


Frericha. 


20-57 
20-57 
41-38 
6-52 
10-75 


The  Ditjestivt  AdivUy  of  the  Gastric  Jwim  in  I^iseuse  and  the 

^ariaiian^  in  the  Mechanicul  Mavements  of  (he  Stomach, — ^The 

ACrease  or  diminution  in  the  amount  of  hydrochloric  acid  with 

i>r  without  the  presence  of  organic  acids  and  the  evolution  of 

is  only  one  part  of  the  changes  wliicli  may  occur  in  the 

lllomacb  in  disease.     There  are  also  changes  in  the  amount  of 

Bpsin    secreted,   in'  the   movements,   and  in    the    absorptive 

'  activity  of  the  organ.     The  chief  changes  occur  in  the  amount 

of  pejpsin  secreted  and  in  the  ruechanical   movements  of  the 

organ.      The  digestion  and  manipulation  of  the  mixed  food 

in  the  stomach  does  not  depend  on  any  one  function  of  the 

organ ;    besides    the    fermentative   changes    produced   by   the 

pepsin-hydrochloric  acid  of  the  gastric  juice,  efficient  digestion 

*  Hoe  nfclHlmrton'a  **Chemipnl  Physiology  and  Pttthology,"  p.  651;  and 
GAingecs  **  rhysiol«>gical  ChemiBtry,"  voL  ii.  p.  174;  PD|votr,  £<^rl.  kUn, 
Wdkiuchr,,  1870,  Xos.  38  and  40  ;  Sclmltzen,  Arrh.  f.  AiuiL  u,  Fhysioi,,  1864, 
H  I  Ewaid  and  Roi«tein,  Arch./.  Annt,  n.  Physiol,  1874,  p,  217. 
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ml  tihe 

wfaofe   pezuid  of 
b  jniee  maj  be,  tlie  fiiod  mnK  be 


difloicftl 


and  £& 


die  pro 


pmpcDed  ^loiigii  the  pyloms. 

t  pepm  aa  m  wilaiftMiCB  dial 
any  poetical  valite  ean  be  made;  the  amoinit  cootaiQed  in 
»  yniniiar  fiqeid  ahfaiard  feaoL  Hm  ^fiwaeHi  m  gragad  bj 
Aa  lepifi^af  ifii  actiaa  ail  aBnuDm 

k)   a£   e  eatain    tempefutnre  (35''  to  40"*  C)   in  tbe 
!  aC  0^  p0  eenfi  kyiifaeikigBie  uid, 

Tbm  iBigMliie  aeCmfiy  of  Hut  paHie  juke  inaj  be  tested  n^ 
A  paitiinibr  individiuil  m  vwu  ways  : — 

<e)  fidier  bf  ^viiig  A  teat-neai  and  aaeeEtaming 
bj  an  mmntalirni  of  tbe  stoiHK^  eontcnts 
sftef^nizda ; 

(i)  Or  d«nc  fairing,  bf  erritiiig  the  stomach  to 
in  Taiion  mji  and  tfammag  die  atoasech  contents   in 
to  fifteen  odmiites  4see  Cfaepter  ¥.> 

Leiibe  mad  m  h»  in^teitigBtacai  of  the  digestive  activitj  ( 
the  sloQiach  a  lest'^iieal  of  aoep^  a  large  beef-steak,  and 
small  white  roll  After  seven  hours,  during  which  no  oth 
food  was  taken,  ^  stomach  was  washed  out  with  a  minimam' 
of  water  and  the  washings  tested.  Undigested  residue  was 
obtained  if  the  digestion  was  not  complete,  but  in  cases  of 
healthy  people^  with  one  or  two  exceptions,  the  digestion 
this  meal  was  complete  in  seven  hours.  He  tested 
secretory  activity  of  the  stomach  by  injecting  into  the  etOD 
100  cc  of  ice*coH  water,  removing  it  in  ten  minutes  by" 
adding  200  cc  of  water.  The  digestive  activity  of  this 
liquid,  made  to  the  proper  degree  of  acidity  by  means  of 
hydrochloric  acid,  was  tested  by  placing  some  coagulated  egg- 
albumin  into  it  and  allowing  it  to  stand  at  the  temperatu 
of  the  body  in  an  incubator.  In  all  cases  the  same  amou 
of  egg-alboruiu  was  used  so  that  a  comparison  could  be  ma 
of  the  digestive  activity  of  the  juice  in  the  cases  observe 
Without  discussing  at  this  point  the  value  of  these  metho 
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Ftbe  results  obtained   by  Leube  and    l:iy  other  observers  using 
'  similar  methods  may  be  described. 

In  five  healthy  individuals,  Leube  found  that  this  test- 
meal  was  completely  digested  in  seven  hours,  and  that  the 
gastric  juice  removed  from  the  stomach  digested  the  egg- 
albumin  in  from  one  to  two  hours.  In  two  apparently 
healthy  individuals  this  was,  however,  not  the  case,  viz.  the 
test-meal  was  not  digested  in  seven  hours,  and  the  digestive 
actinty  of  the  gastric  juice  was  very  small 

Fourteen  cases  of  '*  nervous  dyspepsia  *'  wem  examined :  in 

twelve  the  teat-meal  was  digested  in  seven  hours,  in  two  it 

^was  undigested.      In  these  last,  the  activity  of  the  gastric 

I  juice,  tested  separately,  was  greatly  diminished.     Out  of  eight 

'  caries  in  which  the  amount  of   hydrochloric  acid  was   tested, 

five  showed  a  deficiency.     According  to  these  results,  there- 

I  fore,  in   the  majority   of  cases   of  *'  nervous  dyspepsia,"   the 

chemical  digestive  power  of  the  stomach  is  not  diminished  to 

'  any  ejctent 

In  nine  cases  of  "  chronic  dyspepsia  *'  the  test-meal  was 

undigested  in  seven    hours,  and    the   activity  of   the  gastric 

[juice    was    greatly    diminished,    the    diminution    %^aryiug     in 

'  individual    cases.     In    six    cases   of    chronic    dyspepsia    \nth 

dilatation  of  the  stomach  a  similar  result  was  obtained ;  also 

in  three  cases  of  carcinoma  ventriculi. 

The  non-digestion  of  the  test-meal  and  the  insufficiency  in 
the  digestive  activity  of  the  gastric  juice  are  most  marked  in 
cases  of  acute  catarrh  of  the  stomach.  During  the  acute 
attack  the  test-meal  was  undigested ;  during  convalescence  it 
was  digested,  and  the  gastric  juice  secreted  was  very  active. 
In  atrophic  stomach  cataiTh,  Jaworski  found  in  some  cases  a 
diminution  of  pepsin,  and  in  some  cases  of  pulmonary  tuber- 
culosis Brieger  found  that  there  was  a  general  insufficiency  of 
the  secretion  of  gastric  juice. 

Korczynski  and  Jaworaki  investigating  twenty-four  cases 
of  ulcer  of  the  stomach  by  means  of  a  test-meal  of  egg-albumin 
found  that  the  digestive  activity  was  increased. 

RiegeV  and  Gluzinski  and  Jaworski  found  in  some  patients 
not  suffering  from  ulcer,  hypersecretion  and  increased  activity 
of  the  gastric  juice. 
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On  the  whole,  the  condusion  is  that  in  the  majority  of 
cases  of  functional  disorder  of  the  stomach,  there  is  but  Kttl 
diminution  in  the  amount  of  pepsin  secreted ;  that  m  fact 
secretion  of  hydrochloric  acid  is  more  sensitive  to  disease  than" 
that  of  pepsin.      In  organic  disease  of  the  mucous  membrane, 
such  as  occurs  in  inflammation,  degeneration,  and  in  cancer,  the 
secretion  of  pepsin  is,  however,  profoundly  affected 

Pcpdnoff€n,—-lt  was  previously  stated  that  pepsinogen  was 
the  precursor  of  pepsin,  that  it  was  secreted  as  such  by  the 
glands     and     transformed     into    pepsin    by    means    of 
hydrocliloric  acid.     In   disease,  therefore,  it   is  quite  possil 
that  pepsinogen  may  be  secreted  and  not  become  transfon 
into  pepsin,  owing  to  the  deficiency  or  absence  of  hydrochloric 
acid.     This  question,  however,  is  very  difficult  to  investigate 
inasmuch  as  the  separation  of  pepsin  and  pepsinogen  requ 
very  careful  procedure :  the  chief  tlifferences  between  the  ti 
substances  being  that  pepsin  is  destmyed  by  sodium  carbona 
and  that  pepsinogen  is  precipitated  and  destroyed  by  a  cur 
of  carbonic  acid  passed  through  its  solution  (Langley).     It  is 
easy  to  prove  in  a  liquid  removed  from  the  stomach  that  bolJu 
pepsin  and  pepsinogen  are  absent,  but  very  difficult  to  sL 
that  one  or  other  or  both  are  present     Pepsinogen  is  mor^ 
resistant  than  pepsin  ;  and,  according  to  Boas,^  it  may  be  foiu 
in  acute  catarrh  and  in  cancer  of  the  stomach,  when  pepsin  i 
absent.     Further  investigation  is  needed,  however,  before  the 
question   of  the  occurrence  of  pepsinogen  in  disease   can  be 
discussed :  all  that  can  be  said  is  that  it  is  probable,  that  in_ 
some  cases  where  there  is  a  deficiency  of  secretion  of  hydr 
chloric  acid,  pepsinogen  and  not  pepsin  may  be  found  in  th 
stomach  contents.     In  neutral  or  very  slightly  acid  vomit  in 
cases  of  catarrh,  the  liquid   when  made  acid  may  show  great 
digestive  activity  (Chapter  V*  p,  141} ;  but  this  is  no  proof  that 
pepsinogen  is  piesent  and  transformed  by  the  addition  of  the  acid, 
as  pepsin  in  a  similar  liquid  would  act  in  the  same  manner  ■ 

Curdling  Fermrnt    (EcnnM).  —  The    presence    of   this   itr 
disease  has  been  investigated  by  Boas,^  and  Boas  and  Tozebinski 
The  curdling  ferment  has  a  precursor  which  bears  the  same 


*  *'  Diagnostik  n»  Therapie  der  Magtiik rank liei ten," 
«  Op.  ciL  part  I  p,  190, 
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relation  to  it  as  pepsinogen  does  to  pepsin,  and  is  transformed 
into  the  ferment  by  the  action  of  acid  and  of  warmth.  These 
observers  fonnd  that  the  ferment  was  present  in  varying  amounts 
in  different  conditions  of  the  stomach.  It  might  be  normal  in 
amount,  even  in  the  presence  of  a  varying  amount  of  hydro- 
chloric acid :  as  in  "  neuroses "  of  the  stomach.  It  might  be 
greatly  diminished;  as  in  serious  organic  disease^ — catarrh, 
carcinoma,  or  degeneration  of  the  mucous  membrane, 

4.  Variaiiojis  in  tht  Movements  of  the  Stomach  (see  also 
Chapters  V.  and  XIV*), — Unless  the  normal  movements  of 
the  stomach  go  on  during  the  whole  time  the  food  is  in  the 
organ,  digestion,  even  in  the  presence  of  a  normal  secretion  of 
gastric  juice,  is  not  only  not  complete,  since  the  digesting  food 
is  not  intimately  mixed,  but  the  stomach  is  never  completely 
emptied  since  the  organ  is  incapable  of  propelling  the  last 
portion  of  its  contents  into  the  duodenum.  These  two  results 
are  of  great  importance  in  the  pathology  of  indigestion  of 
food ;  undigested  or  imperfectly  digested  food  is  propelled  in 
the  one  case  into  the  duodenum,  and  in  the  other  the  stomach 
always  contains  some  food  which  may  nndergo  bacterial 
fermentation. 

Variations  in  the  movemenis  of  the  stomach  are  of  two 
kinds ;  either  in  the  form  of  increased  or  in  that  of  diminished 
movement,  the  latter  being  by  far  the  most  common  change. 

Increased  movements  of  the  stomach  occur  both  in 
functional  and  in  organic  tliseases  of  the  organ.  Thus  they 
are  a  feature  of  some  cases  of  lienteric  diarrhcpa,  and  of 
gastro-intestinal  disorder,  especially  in  children.  Shortly  after 
food  has  been  taken,  tliere  is  mpid  peristalsis  starting  from 
the  stomach  and  leading  to  the  passage  of  a  liquid  stool, 
which  in  children  at  any  rate  often  contains  undigested  food. 
Such  a  condition  must  be  described  as  one  of  increased  reflex 
excitability.  An  increase  of  reflex  excitability  of  the  move- 
K  ments  is  observed  in  other  cases  of  functional  disease,  especially 
H  in  cases  of  gastric  irritation  and  of  neurosis. 
H  Thus  spasm  may  occur,  either  of  the  orifices  {e,g,  of  the 
^■Hldia)  or  of  the  whole  stomach.  The  latter  is  seen  when  tlie 
^Homach  contains  very  irritating  food ;  the  former  is  observed 
in  neurotic  iodividuals,  and  occurs  in  relation  to  food. 
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In  organic  disease  increased  movements  are  observed  when 
there  is  pyloric  obstruction,  the  peristaltic  movements  being 
increased  to  overcome  the  obstruction  (see  "  Dilatation  of  the 
Stomach^  Chapter  XIV.). 

In  most  cases  of  functional  and  organic  disease,  the  move- 
ments of  the  organ  are  diminished,  and  this  condition  is  called 
cdmin  or  mi/astktnm  (Boas), 

In  eases  of  dilatation  of  the  organ,  the  movements  are 
diminished ;  dilatation  is,  so  to  speak,  the  expression  of  a 
diminution  in  the  movements.  But  the  movements  may  be 
diminished  even  when  no  dilatation  of  the  organ  can  be 
detected. 

llius  in  chronic  gastric  catarrh,  in  "  nervous  dyspepsia/ 
and  in  dyspepsia  in  pulmonary  tuberculosis,  the  movements 
have  been  found  diminished  (Klemperer,  Herzog).  In  ulcer, 
Korczynski  and  Jaworski  also  found  a  deficiency  of  movement; 
and  a  similar  observation  was  made  by  Klemperer  in  cancer 
of  the  pylorus. 

The  results  of  these  direct  observations  confirm  what  has 
been  noticed  from  clinical  observation  of  these  cases,  Defi* 
ciency  of  movement  playa  as  great  a  part  in  the  production  of 
disordered  digestion  as  deficiency  of  secretion  of  gastric  juice. 
It  is  the  direct  result,  as  lias  been  pointed  out,  of  irregularity 
of  diet,  of  the  partaking  of  too  large  meals,  and  of  meals  with 
a  large  quantity  of  indigestible  matter  or  of  food  acce^^sorie^. 
whereby  the  ongan  has  more  than  it  can  digest  or  manipulate, 
and  is  active  for  too  long  a  period.  The  over-worked  organ 
at  last  ceases  to  respond  to  stiniuktion,  and  not  only  the 
secretion  but  the  movements  diminish  and  finally^  cease. 
Indeed,  a  large  meal  may  in  some  cases  induce  an  actual 
paralysis  of  tlie  stomach  wall,  with  the  pi-odoction  of  sudden 
and  acute  dilatation,  threatening  life  or  even  causing  deal 
(see  "  Dilatation  of  the  Stomach,"  Chapter  XIV.), 

Tliis  is  a  rare  event,  but  a  deficiency  of  movement  of  the" 
stomach   from   whatever   cause   is  greatly  influenced    by*  the 
chamcter  of  the  food  taken,  so  that  large   meals,    or  meals 
composed   of   imprui>cr  and   indigestible   food,  aggravate 
condition. 

Another  cause  of  deficient  movement  of  the  stomach  is  to 
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ilieil  not  directly  to  the  fofKl  taken,  Imt  tu  some  general 
condition  of  the  liody  wliich  reacts  on  the  organ.  Although 
not  actually  proved  by  experiment,  it  may  Ije  concluded  as 
probable  and  explanatory  of  some  of  the  symptoms  observed, 
that  in  fever,  ana-mia,  and  in  chronic  wasting  diseases,  such 
as  csancer  and  pulmonary  tuberculosis,  there  is  a  deficiency  in 
the  movements  of  the  stomaclL  The  state  of  fever  tends  to 
diminish  muscular  movements,  tjoth  voluntary  and  involuntary  ; 
and  an  anaemic  condition,  whether  as  regards  simply  diminu- 
tion of  the  hiEUioglobin  or  of  the  red  corpuscles,  produces  the 
same  effect. 

The  nervous  system  plays  a  great  part  in  producing  a 
deficiency  of  movement  of  the  stomach,  a  deficiency  which 
may  be  the  commencement  of  dihitatiun  of  the  organ  of 
varjring  degree.  This  is  observ^ed  ni>t  only  in  the  cases 
classed  as  nervous  dyspepsia,  but  in  very  many  cases  of 
functional  dborder  which  develop  in  consequence  of  the  mode 
of  life  of  the  individual,  or  which  are  associated  vrith  certain 
conditions  of  nen^ous  irritabihty,  especially  in  women  (Chapter 
VIL).  In  organic  disease  of  the  stomach  the  niovemeuts  iire 
often  greatly  diminished :  in  ideer  and  cancer,  and  in  extensive 

;neration  of  the  mucous  membrane  of  the  stomach. 

There  may  be  an  actual  niechanic^d  hamperiug  of  the 
movements  from  external  causes,  such  ns  pressure  un  the 
duodenum  near  the  pylorus,  adhesions  round  the  organ  near 
the  pylorus  or  near  the  curdia,  in  some  instances  due  to  old 
peritonitis,  in  others  to  a  healed  pleurisy  with  retmction, 
especially  when  left-sitled. 

The  must  imj>ortant  final  result  of  deficiency  in  the  motor 
ivity  18  dilatation  of  the  organ  with  or  witliout  Imeterial 
rermentHtion  of  the  food,  this  dilatation  being,  as  has  been 
previously  remarked,  an  expi-ession  uf  the  deficiency  of  move- 
ment. Another  result  is  tlaccidity  and  patency  of  the  pylorus, 
which  allows  the  fluids  and  gases  of  the  small  intestine  to 
enter  the  stomach. 

5,  Ahmrptifm  hi/  the  Stomach   in  IHsc^m, — ^It  was  stated 

26)  that  normally  the  sttjmaeh  did  not  absorb  the 
drunk,  but  that  it  did  absorb  salts  to  some  extent, 
imd  to  A  greater  extent  alcohol  and  sugars  (lactose,  maltose. 
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glucose,  and  cane-sugar  after  transformation).  Peptones 
absorbed  to  a  slight  extent,  and  during  the  process  disappcair 
as  such,  !>eing  retransfonned  by  the  nuicous  membi'ane  into 
the  proteids  of  the  blood.  Reasons  have  been  given  which 
render  it  proi>able  that  most  of  the  digested  proteids  pass  in  tit 
the  duodenum,  to  be  further  acted  upon  by  the  pancreatic 
juice  and  the  bile,  so  that  the  non-absorption  of  peptones  by 
the  stomach  must  be  considered  as  a  subsidiary  matter  in 
disease. 

As  regards  tlie  water  drank,  there  is  much  evidence  to 
bIiow  that  very  little  is  absorbed  by  the  diseased  stomach. 
Thus,  in  a  dilated  stomach,  tlie  c<jn tents  of  the  stoK 
contain  a  large  quantity  of  water,  even  many  hours  afl 
food ;  also,  when  the  stomach  is  washed  out,  and  liquid  fo( 
again  introduced,  this  disappears  only  in  small  quantity 
the  lapse  of  hours.  In  such  cases  of  disease  there  is  therefo 
very  little,  if  any,  absorption  of  w^ater  by  the  stomach: 
the  same  may  be  said  of  cases  where  there  is  a  deficiency  of 
movement  without  dilatation.  The  absorption  by  the  stomach 
depends  on  the  proper  continuance  of  the  blood-supply  to  lb6_ 
organ,  and  to  some  extent  on  the  degree  of  concentration 
the  stomach  contents.  In  disease,  absorption  may  te  influenc 
by  two  conditions.  The  first  is  the  secretion  l:*y  the  stoma 
of  a  lai-ge  excess  of  mucus  (as  in  catarrh),  which  lines 
mucous  membrane,  and  acts  as  a  mechanical  liarrier  to  absor 
tion.  The  second  is  the  sUite  of  congestion  of  the  orgam 
both  mechanical  and  active  congestion,  the  tendency  is  t*» 
stasis  of  the  blood-stream,  in  the  first  case  due  to  an  obstruc- 
tion of  the  venous  circulation,  in  the  second  t<i  an  eflect  on 
the  arteries,  leading  to  stt>ppage  of  the  circidation.  Both 
these  conditions  are  very  different  therefore  from  tlie  increa;sed 
blood-Kupply  of  the  stomach  during  digestion,  for  in  this  case, 
as  in  the  first  stage  of  active  congestion,  there  is  an  increased 
flow  of  blood  througli  the  vessels  with  no  tendency  to  stasis. 
This  increased  flow  of  blood,  or  "  blushing  of  the  stomi3 
the  great  aid  to  absorption. 

The  non-absurptit^n  of  the  sugars  by  the  stomach  in' 
where  there  is  delay  of  food  in  the  organ,  is   au   impor 
factor  in  the  production  of  symptoms,  since  it  is  the  sugars 
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which  undei'go  bacteriid  fermcntatioii  leading  to  the  formation 
of  g5^es  and  of  orguuic  acids. 

There  is  as  jet  no  accurate  method  by  Tviiich  the 
absorption  of  sugars  and  of  peptones  by  the  stomach  in 
diseased  conditions  can  be  studied.  Attempts  have  been 
made  to  study  the  absorptive  activity  of  the  stomach  by 
means  of  icKlide  of  potassium*  a  rapidly  diflusible  salt  which, 
when  taken  into  the  stomach,  is  excreted  in  a  few  minutes  in 
the  aaliya  and  the  urine.  The  results  whieli  have  l>een 
obtained  are  not  without  interest,  but  must  be  considered  as 
referring  chiefly  to  the  particular  salt  uaed,  since  all  substances 
are  not  absorbed  in  the  same  way.  The  sugars  and  albumoses 
have  to  l>e  transformed  (p.  25)  before  they  enter  the  blood- 
stream ;  iodide  of  poUmsium  is  absorbed  as  such,  and  is  excreted 
in  the  saliva  and  urine  as  a  simple  iodide.  It  may  readily  Ije 
detected  in  these  liquids  )jy  adding  to  tliein  a  little  fuming 
nitric  acid,  which  sets  free  the  iodine.  The  presence  of  this 
is  indiaited  in  small  amounts  by  turning  starch  paper  a 
violet-red,  or  in  lai-ge  amounts  by  turning  it  blue.  The  iodine 
may  also  be  separated  by  addijig  chloroform  and  shaking ; 
chloroform  dissolves  it.  and  sinks  to  the  bottom  of  the 
mixture  as  a  red  licpiid. 

Zweifel/  in  using  this  method  for  testing  the  absorptive 
activity  of  the  stomach,  gave  about  3  grains  (0'2  gramme)  of 
iodide  of  potassium  in  a  gelatin  capsule;  Z\  02:,  of  water 
(100  cc.)  being  drunk  at  the  same  time.  He  found  that  on 
an  average,  in  twenty  different  healthy  individuals,  the  iodide 
could  lie  detected  in  tlie  saliva  in  from  eight  to  ten  minutes. 
It  appeared  sonitnvhat  later  in  ihe  uriue.  The  absorption  time 
does  not  y%xj  much  in  the  same  indi\^dual,  except  wdieu  the 
8t«»nuieh  is  full.  In  this  case  the  aV.)sorption  time  is  not  only 
prolonged,  but  is  very  irregular  in  the  same  individual.  This 
prolongation  of  absorption  in  a  full  stomach  is  iirol>ably  due 
not  oidy  t<.i  tlie  dilution  of  the  iodide  by  the  stomach  contents, 
but  to  the  fact  that  the  salivary  glands  are  not  so  active  some 
time  iiiter  a  raeal  t4S  in  the  fasting  condition^     The  results  of 


**  Die  R<^sorptioufiverh(ilt2iiaae  der  men scb lichen  Magensclileimliaut,"  Doii- 
Arch.  /,  Uin.  Mfd.,  Leipzig,  Bd.  xxxix.  p,  349,  1886,  In  this  paper  an 
cl  of  the  pr«riou«  work  ou  the  subject  is  given. 
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these  experiments  ai'e  indeed  somewhat  minimised  from 
present  point  of  view  by  the  fact  that  it  is  not  only  tbe 
absorptive  activity  of  the  stomacli  that  is  being  investigaierl, 
but  also  the  exei^tory  acti^-ity  of  the  salivary  glands.  Moreov 
it  is  not  at  all  certain  tliat  the  gelatin  capsule  with  the  wal 
swallowed!  does  remain  in  the  empty  stomach.  A  small  amoi 
of  gastric  juice  would  be  secreted,  which  would  readily  dissob 
tlie  gelatin,  setting  free  the  icsdide ;  but  it  is  quite  poesiM 
and  indeed  probable,  from  what  we  now  know  of  the  abeoi 
tion  of  water  in  the  stomach,  that  most  of  the  liquid  containi 
tlie  iodide  passes  rapidly  throngh  tlie  pylorus.  Tlie  results 
t!ie  experiments  may  therefore  expi'ess  not  only  the  absorj^tive 
activity  of  the  stomacli  and  the  excretory  activity  of  the 
salivary  glands,  but  also  the  absorptive  activity  of  the  small 
intestine. 

Bearing  these  criticisms  in  mind,  Zweifera  conclusioi 
which  more  or  less  confirm  those  of  previous  observers,  wl 
xised  a  similar  method,  may  be  considered. 

His    conclusions    are    that    in    nearly   aO   diseases    of 
stomach  there  is  a  tendency  to  prolongation  of  the  ahsorptioi 
greatest  in  dUaUttion  aud  in  carcinoma  of  the  stomach,  least 
chronic  cataiTli,  and  only  slight  in  ulcer.     In  the   early  si 
of  ulcer,  however,  the   alisorption   time   may  lie    greatly  pi 
longed.     Moreover,  if  in   the  fasting  stomach,  the  absorptif 
time  of  iodide  of  potassium   is   greater  than  twent}'  minut 
there  is  a  probaiality,  if  ulcer  be  excluded,  that  the  case 
one  of  stomach  dilatation,  or  carcinoma  pylori     No  differential 
diagnosis  Ijy   this  method  can   be   made   l)etween   ulcer  auil 
clu^onic  catarrh  of  tlie  stomach  ;   and  botli    in    ulcer  and  iu 
dilatation  the   alvsorptive   activity  of  the   organ  may  beeoi 
normal  under  treatment.      Zweifel  does  not  consider  that  tl 
results  of  this  method  of  testing  the  absoqjtive   activity 
the  stomach  are  of  great  importance  in   the  diagnosis  in  this 
particular  insUmce ;  but   tliey  may  be  of  help  in  addition 
tlie  clinical  features  of  tlie  case,  and  to  the  chemical  exanii 
tion  of  the  digestive  activity- 
Several  cases  of  fever  were  examined  by  him :  pulmoi 
tuberculosis,  pneumonia,  and  typhoid  fever,  in  some  of  wl 
the  temperature  was  rising  and  in  others  falling.      The  absorp 
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tion  time  was  proloDged  as  compared  with  an  afebrile  intlividual, 
aud  bore  do  relation  to  the  degree  of  fever.  ( Granting  that  the 
method  used  is  a  test  of  the  absorpitive  activity  of  the  stortmch, 
it  would  appear  probable  that  the  prolongation  of  the  absorp- 
tion time  is  dependent  on  altered  conditions  of  circulation  in 
the  stomach,  that  is  to  an  irregnlarity  in  the  normal  response  to 
etimiilus  of  the  blood  vessels  of  the  organ. 

Summary, — The    functions    of    the    stomach    which    are 

xnainly    altered    in    disease    are    the    chemical    processes    of 

iJigestion,     dependent    on     tlie    secretion     of     an     adequate 

'quatitity  of  hydrochloric  acid  and  of  pepsin,  and  the  move- 

tuentd  of  the  oigan.     Absorption  by  the  diseased  stomach  is  a 

cxinditiou  so  little  known  that  no  adequate  acconnt  can  be 

given  of  it      In  disease,  the  functions  of  the  organ  may  be 

either  increased  or  diminished.     The  gastric  juice  is  secreted 

in  Tesponse  to  the  stimnlus  of  the  food  even  when  it  is  in  the 

snouth,  but  much  more  so  when  it  is  in  the  stomach.     The 

direct  exciter  of  the  movements  of  the  stomach  is  the  presence 

of   food   in   the   organ.      If  the  stimulus   is  increased   in   an 

individual  case,  these  functions  will  up  to  a  certain  point  also 

be  increased.     An  increased  stimulus  would  be  such  as  an 

^ed  quantity  of  food  and   an  increase  in  the  condiments 

Md    of    the    other    food    accessories.      The    food    accessories, 

especially  alcoholic    drink    and    tea,  are    irritants    in    excess. 

An   increased   stimulus   leading   to   increased   function  of   an 

organ  soon  becomes  an  in-itant  leading  to  diminished  function. 

This  is  the  ca56  with  food,  fur  if  tliis  is  taken  in  repeatedly 

large  quantities,  or  with  a  large  amount  of  food  accessories,  the 

functions  of  the  stomach  are  diminished  and   indigestion   of 

food  results.     Two  stages  may  thus  he  distinguished,  the  early 

stage  of  increased  function,  and  the  later  stage  of  diminished 

function.      In   disease,   both  functional   and    oi*ganie,   of    the 

stomach,  it  is  usually  the  second  stage  which  comes  under 

notice;  the  first  stage  being  usually  of  short  duration.     The 

various    degmes,  however,  in  which    the  secretion   of  gastric 

juice  and  the  movements  of  the  organ  are  aflected  in  disease 

of  the  stomach  are  of  prime  importance  in  diagnosis  and  treat- 

tueut;    and    in  each  individual  case  it   is  the  object  of  the 

physidan  to   discover   how  far  these   functions    are  affected. 
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Th:^  IS  '.  y  u..  oi^ans  an  easy  task ;  but  in  many  cases  i:  is 
readily  .:r:erni:!:«ed  wl.ioh  function  is  the  most  aftected 
WLi:    :s   kr.:.wn   oa    :he   subject   may  be   conveniently  and 

shorclv  scdie^i  in  :he  i.'IIo^n-jr  table : — 
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n,:>  :j.. '.:  .■.•;;>  v.  :  <'..-.v  a11  :*::e  ccniitions  present  in  eacl 
:\i::i:v/...v  .;:<-: ,150  .•.v.l  :'.v  v.iriA:::::s  :o,:n.i  will  be  more  fulb 
vlisv'/.xic  *.  '.v'..-:::  :V.:  <y::.::.. -^s  are  considered.  It  may  b 
w'.I.    /./'.v,v-:r.   :■;    .i^v.:::     .ir^w   :i::en:io:i     to    the    followinj 

iyi-:>:    - 

L.  T.-a:  ■.:.:•::•.::  iy>yry.5:.i  is  ;i  condition  due  to  thre 
>cvcr,r,  cV.AV^iS  *::  :'.:  >:.v.:.i:l. :  :w:  of  which  are  functional 
\i.'.  j:.i<:v:.*  irriM::;::  ./.:  i  ^.i.s:ri:  insurHoienoy,  and  one  0 
which  :s  viuo  :o  .r^-.iv.i:  .li>:.is-j.  .hr.-r/l:  caiarrh. 

L\  In  ::-,csc  v .::/.:: i:::5.  :l-0  .Lie:  chancre  in  the  stomacl 
liOs<  m  al:or^i::.::>  i::  :':.o  ><:\^.::  ::  . :  :::e  hydrochloric  acid  ant 
iu  :ho  iuo\c::u:;:>  o:'  :l.c  or^ i:. :  :i.v  so.rt::on  of  i^epsin  beiu] 
artcviovl  to  ii  lc>s  c\;c:::. 
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3.  That  a  profound  effect  ou  all  the  functions  of  the 
organ  is  observed  in  acute  catarrh  and  in  degeneration  of  the 
mucous  membrane. 

4.  That  in  ulcer  of  the  stomach,  the  secretion  of  the 
gastric  juice  may  not  only  be  normal,  but  actually  increased  in 
quantity. 

5.  That  iu  cancer  of  tlie  stomach «  there  is  a  general 
dimiDUtion  in  the  quantity  of  pepsin  and  hydrochloric  acid 
secreted  and  in  the  movements  of  the  organ. 


» 


In  all  these  cases,  it  may  be  said  that  the  functional 
activity  of  the  stomach  depends  on  the  duration  of  the 
condition,  but  even  iu  the  last  stages  of  disease  the 
imacb  still  preserves  some  digestive  activity  and  some  degree 
[of  movement  With  acute  cataiTh,  there  is  a  great  diminution 
ud  in  some  cases  a  cessation  of  functional  activity  of  the 
atoruach ;  tliis  stage  lasting  only  a  short  time.  But  iu  atrophy 
of  the  mucous  membrane,  whether  primarily  due  to  the  action 
of  corrosive  and  irritant  poisons  or  to  an  acute  or  subacute 
inflammation  becoming  chronic,  the  functional  activity  of  the 
stomach  is  permanently  aflected. 

G.  The  Process  of  Digistiwi  of  the  Mix4id  FockI  in  tite 
IHmrdertd  Stomach. — During  normal  digestion,  as  has  been 
already  fully  described,  the  tbllowiug  events  take  place  in  the 
stomach. 

On  the  entrance  of  food  into  the  organ,  the  secretion  of 
gastric  juice  and  the  movements  at  once  commence,  and  the 

n  assumes  a  pink  colour  owing  to  an  increase  of  tlow  of 
to  it  During  the  process  of  digestion,  which  with  a 
moderately  large  meat  meal  lasts  from  five  to  seven  hours,  the 
hydrochloric  acid  of  the  gastric  juice  gradually  increases  to  a 
maximum  in  from  one  to  three  or  four  hours,  and  then 
gradually  decreases.  The  movements  also,  at  first  slight, 
gradually  increase  in  intensity.  During  digestion  the  organ  is 
practically  a  closed  bag,  and  although,  at  intervals,  a  small 
amount  of  the  liquid  food  is  discharged  through  the  pylorus, 
yet  the  greater  part  of  it  is  not  discharged  until  the  end  of 
digestion,  but  little  of  the  water  Wing  absorbed  by  the 
stomach.      At  the    end   of   digestion,    the    stomach    remains 


112      PA THOLOG  Y  OF  INDIGESTION  OF  FOOD, 


qoiesceDt,  but  in  a  coutracted  state,  and  contains  a 
amount  of  neutral  or  slightly  alkaline  liquid  with  a  few  flakes 
of  mucus.  When  the  next  meal  is  taken,  the  processes  tit 
repeated,  and  in  all  cases  without  any  sensation  on  the  pan  of 
the  individual  except  one  of  repletion  and  contentment 

In  disordered  digestion,  whether  there  is  organic  disease  rf 
the  stomach  or  not,  the  conditions  are  very  different,    DigestioQ 
has    to    be    carried  on   under    four   dijSeicol 


in    such    cases 
conditions : — 


I 


1.  AVhere  there  is  an  increased  secretion  of  gastric  joieei 

2.  Where  there  is  a  diminished  functional  activity  of 
stomach, 

3.  In  the  presence  of  bacterial  fennentation  of  the  stomach 
contents, 

4.  In  varying  conditions  of  irritability  and  of  congestion 
of  the  stomach  walls. 

1.  When  there  is  h}^ersecretion  of  gastric  juice,  tlie 
chemical  processes  of  digestion  are  well  performed,  the  mixed 
food  being  rapidly  digested,  and  the  stomach  in  most  cases 
rfipidly  emptied.  In  such  cases,  which  may  be  only  the  early 
stage  of  diminished  functional  activity  of  the  stomach,  there 
are  symp turns  which  are  referahle  to  the  high  degree  of 
acidity  of  the  stomach  contents.  Diminished  motor  activity 
may,  however,  he  associated  with  hypei^ecretion,  and  in  tliis 
case  tliere  is  delay  of  food  in  the  organ  with  prolonged 
distress. 

2.  When  the  functions  of  the  stomach  are  diminished,  the 
chief  effect  on  digestion  is  that  the  process  is  delayed.  Such 
diminution  of  function  occurs  not  only  in  functional  disorder 
of  the  stomach,  but  also  in  cases  of  organic  disease 
Buch  as  long-standing  cases  of  ulcer  and  in  cancer.  The 
general  result  is  delay  of  food  in  the  organ,  due  not  m 
much  to  the  absence  of  pepsin  as  to  the  diminution  in  the 
amount  of  hydrochloric  acid  and  in  the  movements.  Wieii 
a  mixed  meal  is  taken  in  such  conditions,  there  is  slow  mani- 
puhxtioii  of  the  food  and  slow  digestion  owing  to  the  insuffi- 
ciency of  liydrochloric  acid  present,  wliieh  never  rises  to  the 
normal  of  0"2  per  cent     Instead  of  taking  five  to  seven  hours 
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d^est,  the  food  remains  in  the  organ  for  over  seven  hours, 

[and  the  stomach  is  not  empty  when  another  meal  is  taken. 

Lt  this  time,  or  before  this,  the  chemical  processes  of  digestion 

[have  actually  ceased ;  no  more  pepsin  and  hydrocliloric  acid  is 

Bted,  and  the  hydrochloric  acid  may  gradually  disappear  by 

absorption.      The  liqnid    that    remains    is    in    part    expelled 

{ through  the  pylorus,  but  owing  to  the  weakness  of  the  muscles 

of  the    organs,   it    is  not  all    propelled,    and  some  remains. 

The     stomach,    therefore,    is    never    quite    empty,    and    the 

[characters  of  its  contents  in  over  seven  hours  after  a  mixed 

vary   in   different    cases,   according   to   the   functional 

tivity  of  the  organ.     The  results  of  the  examination  of  the 

[stomach  contents  are  more  fully  discussed  in  Chapter  V.;  it 

sufficient   here    to    say  that  in   such   conditions  they  are 

ivisible  into  three  classes  : — 

(a)  Those  very   acid,  with  a  large  amount   of  undigested 

residue  of  food,  and  with  peptones  in  solution. 
(fi)  Those  slightly  acid  or  neutral,  witli  very  little,  if  any, 

undigested  food;   peptones  being  present,  and   often 

pepsin. 
(c)  Those  neutral  or  alkaline  with  a  sweetish  taste,  and 

containing  peptones,  and  in  some  cases  bile  and  liquid 

from  the  duodenum. 

The  delay  of  food  and  of  its  results,  as  just  indicated,  are 
Igr^atly  increased  when  there  is  dilatation  of  the  stomach. 
such  cases,  whether  simple  or  obstructive,  the  stomach 
Iways  contains  a  liquid,  sometimes  in  large  quantities,  which 
[cannot  pass  through  the  pylorus,  either  because  this  is 
lobstructed  or  because  the  muscles  are  unable  to  propel  it 
[>rwar4 

3.  The  presence  of  bacterial  fermentation  of  the  food  in  the 

'  stomach  is  of  great  importance  in  considering  the  digestion  of 

food  by  the  disordered  stomach.     The  two  conditions  which 

I  favour  it  are  the  diminution   in  the  amount  of  hydrocidoric 

acid  secreted  and  the  delay  of  food  in  the  uigan  owing  to  the 

weakness  of  its  muscular  walls.     The   products  of  bacterial 

[fermentation    which     hinder    digestion    in    the    stomach    are 

^derived  from  the  carbohydrates,  and  are  the  organic  acids^ — 

s 


114      PA  THOLOG  Y  OF  INDIGESTION  OF  FOOD. 

lactic,  butyric,  and  acetic  acids.  There  is  but  little  known  < 
the  products  of  the  bacterial  fermentation  of  proteids  in  the 
stomach,  and  even  if  these  were  present,  it  is  unlikely  thai 
they  would  influence  the  chemical  processes  of  digestion. 

An  increase  in  the  organic  acidity  of  the  stomach  contents, 
whether  due  to  lactic,  butyric,  or  acetic  acids,  is  inimical  to  the 
rapid  digestion  of  the  mixed  food  by  the  gastric  juice, 
chemical  processes  of  digestion  proceed  much  more  slowly  in  \ 
presence  of  these  acids  than  in  that  of  hydrochloric 
(p.  34) ;  and,  moreover,  when  there  is  an  excess  of  these 
as  in  advanced  bacterial  fermentation,  the  action  of  the  pep 
is  actually  inhibited,  even  though  hydrochloric  acid  may 
present 

The  conditions  of  bacterial  fermentation  are  those  of  i 
of  food  in  the  stomach,  and  in  such  cases  the  stoniacb  is  neY 
empty,  but  contains  aft^r  digestion  has  ceased  an   amount 
lii|uid  varying  in  quantity  but  always  very  acid.     "When,  the 
fore,  the  next  meal  is  taken  it  mixes  with  this  acid  liquid 
its   degree   of  acidity  at   once   rises   before   the   secretion 
hydrochloric  acid.     The  result  is,  as  has  been  shown  by  actn 
observation,  that  the  secretion  of  hydrochloric  acid  is  delayed, 
and  thus  digestion   is   still   further   embarrassed.       The 
manent  iicidity  of  the  stomach  due  to   these   organic  add 
therefore,  actually  leads  to  a  diminution  in  the  secretion  of  1 
hydrochloric  acid. 

Another  aspect    of   the   influence   of   organic   acidity 
digestion  may  here  be  mentioned,  although  there  may  be 
bacterial    fermentation   present   in   the   particular   casea. 
normal  digestion,  a  relatively  large  quantity  of  certain 
able  acids,  such  as  acetic,  citric,  tartaric,  and  malic  acidja, : 
lie  taken  without  any  discomfort ;    althougli   their  contiime< 
use  in  large  quantities  leads  to  disordered  digestion.     Mor 
over,  from  neutral  fats  tatty  acids  may  lie  liberated   in 
st*>mach,  and  from  the  ordinary  fats  eaten,  which  always 
tain    free    acid,    this    is    set    free.      In    cases    of   disorde 
digestion,  with  a  diminution    of   functional   activity    of   the 
stumach,  the  presence  of  these  organic  acids  in   the   food 
incretusing  the  organic  aeiiUty  of  the  stomach  contents  delajj 
the  chemical  processes  of  digestion,  and  they  act,  like 
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I  organic  acids  of  bacterial  fernieiiUitioti,  as  irritauts.  They 
jhave  other  effects,  chiefly  on  intestinal  digestion,  which  are 
[considered  on  p.  11 7. 

4.  Varying  conditions  of  irritability  and  congestion  of  the 

[stomach  walls  have  an  important  eflect  on  the  digestion  of 

I  food  in  the  stonmcL     The  gastric  juice  is  secreted  in  response 

to  the   stimnlus  of  the  food   in   the  organ :   the  movemente 

^result  from  the  same  etiniulns,  antl  both  these  functions  are 

ciBted    with   an    increased    blood-supply,    which    is    also 

andary  to  the  stimulus  of  food. 

It  is  known  from  the  dii^ect  observation  of  Dr.  Beau^nont 

'  in    the   case  of  Alexia    St   Martin    that    the  stomach  may 

be  in   such  a  condition    that    a    stimnlus    applied    to    the 

lucous  membrane  produces  no  secretion  of  gfistric  juice  as  it 

lonnally  does,  and  no  movement,  or  only  a  slight  one.     This 

lition  of  iiTe^ponsiveness  of  the  stomach,  although  not  so 

Bplete  as  in  the  case  quoted,  is  no  doubt  connnon  in  cases 

of  disordered  digestion.      An  orgari   in  response  to  increased 

stimuli  will  perform  its  functions  normally  up  to  a  certain 

point ;  but  in  time  the  increased  stimulation  leads  to  diniinu- 

Uoa  of  function.     This  is  true  of  all  normal  tissues.     It  is  of 

it  importance  as  applied  to  the  stomach,  for  the  irrespon- 

s,  great  and  little,  of  the  organ  to  the  normal  stimula- 

Itton  of  the  food  leads  directly  to  a  Llinunished  secretion   oi' 

ic  juice,  to  dinunished  movements  of  the  organ  and  to 

conditions  of  blood -supply,  on  which   both   tlie  cou- 

Itmued  secretion  of  juice  and  the  continuous  movements  are 

dependent.     That  this  condition  of  things  is  pi^sent  in  cases 

of  disordered   digestion   is  not   deduced   from   the   results   of 

direct  observation ;    this  is  not   j  possible.       But  it  is  a  fair 

[deduction  from  the  facts  known  regartUng  the    functions  of 

'the  stomach  in  health  and  disease.       In  indigestion  of  foi)d 

^  directly  due  to  the  breach  of  dietetic  rules,  it  no  doulit  plays 

m  important  part  in  leadiiig  to  the  eontinuauce  of  disordered 

ligestion ;  for  iji  sucli  ciises  we  have  a  typical  example  of  an 

Cifgan  overkiaded  with  fowl  which  may  be  harmful  not  only 

from  its  bulk,  Imt  from  its  indigestibility,  its  acidity,  and  its 

lixtui'e  with  un  excess  of  condiments  and  alcoholic  food 

ones. 
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7,  BeleUiun  of  Indujedum  of  Food  in  the  StomacJi  to  other 

Changes  in  the  Alimeniary  Tract, — The  normal  relations 
between  the  digestive  processes  in  the  stomach  to  those  occur- 
ring in  other  jmrts  of  the  alimentarj^  tract  (the  mouth  and 
intestines)  have  akeady  been  discussed  (p.  36),  When  thei^ 
id  disordered  digestion  in  the  stomach  there  may  Vje  changes 
both  in  salivary  and  in  intestinal  digestion ;  and  although  veiy 
little  is  accurately  known  of  the  subject,  yet  cerUin  facts 
have  been  observed  which  are  of  pathological  importaooe. 
The  chief  points  for  consideration  arise  in  those  eases:  (1) 
where  there  is  an  exce^  of  acidity  of  the  stonmch  conteute 
during  digestion,  and  (2)  where  there  is  a  diminution  in  the 
acidity.  In  the  first  class  the  excess  of  acidity  may  be  <iae 
either  to  hydrochloric  acid  or  to  hydrochloric  acid  and  organic 
acids  (lactic,  butyric,  acetic,  citric,  tartaric*  etc.) ;  in  the 
second  class  there  is  a  diminution  in  the  secretion  of  hydnh 
chloric  acid. 

With  diminished  acidity  of  the  gastric  contents,  there  is 
imperfect  digestion  of  proteids  in  the  stomach,  but  a  rapid 
and  effective  digestion  in  the  small  intestine,  the  digestion  of 
starcli  being  also  very  active  (Buas).^  But  in  this  case,  owing 
to  the  diminiition  of  acidity  in  the  stomach,  there  is  not 
sufficient  hydroclilorie  acid  to  decompase  the  bile -salts,  s«j 
that  the  bile  acids  are  not  set  FreL*.  The  contents  of  the 
small  interline  are  thus  Lialile  to  undergo  bacterial  decxJii 
tiunj  the  cliief  change  probably  being  the  bacterial  d«L 
position  of  the  carbohydmtes,  whereby  lactic  and  butyric  acids 
are  formed.  With  h)^)eracidity  of  the  stomach  contents,  due 
to  hydrochloric  acid,  there  is  rapid  and  efficient  digestion  in 
the  stomach,  but  when  the  acid  stomach  contents  enter  the 
duodenum,  the  intestinal  contents  remain  acid  for  some  time, 
the  digestiou  of  the  proteids  progresses  but  the  digestion  of 
fat  and  of  starch  is  delayed,  at  least  for  a  time. 

lu  some  cases  of  Iiyperaciility  which  come  under  the 
heading  of  "  acid  dyspepsia  "  (gastric  imtation),  there  is,  at 
any  rate,  in  some  individuals,  an  increased  alkalinity  of  the 
BaUva,  which  may  be  equal  to  0*125  to  0*15  per  cent  HCl 
This  would  be  an  alkalinity  of  about  0*18  to  0*2  per  cent 
1  Ztschr.f,  kliu,  Med,,  Berlin,  Bd.  xvii.  p.  Uiu 
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lum  carbonate  (Xag  CO^) ;  which  is  much  great-er  than  tlie 
average  normal  found  by  Chittenden  and  Smith  (0  097  percent, 
dj  COjj).  This  increased  alkalinity  of  the  saliva  may  be  Imiked 
upon  as  partly  a  reflejc  effect  from  the  action  of  the  hyperacid 
contents  of  the  stomach,  but  also  as  an  increased  excretion  of 

'boDBtes  by  the  saliva.  If  an  excess  of  sodium  carbonate 
is  injected  int^D  the  blood,  a  large  excretion  of  very  alkahne 
flaliva  takes  place ;  and  in  the  cases  uuder  conaideration  of  an 
increaBed  secretion  of  alkaline  sahva,  the  excess  of  carbonates 
in  the  blood  might  corae  from  the  hyperacid  stomach  con- 
tents, from  which  the  vegetable  acids  (citric,  tartaric,  lactic, 

(tic)  are  absorbed  and  changed  into  carbonates  in  the 
system.  Part  of  tlie  absorbed  carbonate  is  excreted  in  the 
wine,  but  part  also  in  the  saliva.     The  increased  secretion  of 

iva  probably  has  a  salutary  effect,  inasmuch  as  when 
swallowed  it  helps  to  neutralise  the  acids  of  the  stomach  and 
thus  to  diminish  the  hyperacidity  of  the  contents. 

More  important  effects  probably  result  from  the  entrance 
into  the  *luodenum  of  hyperacid  chyme,  when  the  hyperacidity 
is  due  to  hydrochloric  acid  and  to  an  excess  of  organic  acids. 
Part  of  the  acidity  will  be  neutralised  by  the  bile  and  pancreatic 
juice;  but  not  aU,  so  that  the  continued  acidity  of  the 
intestinal  contents  w^iU  in  the  early  sta<^e  of  digestion  delay 
the  digestion  of  fat  and  of  the  carbohydrates.  The  presence 
of  free  oi^anic  acids  in  the  duodenal  contents  has  proliably  an 
effect  other  than  that  due  to  this  degree  of  acidity,  viz,  that 
in  smaU  quantities  they  stop  the  iligestion  of  starch  by  the 
pancreatic  diastase.  V.  Hofmeister*  found  that  as  small  a 
proportion  as  0*04  per  cent  of  lactic  acid  delayed  the  diges- 
tion of  Btiirch,  while  0*05  per  cent  completely  stopped  it ;  while 
with  acetic  acid,  0*05  to  0'6  per  cent  diminished  and  OOS  per 
e^ent  stopped  digestion.  So  small  a  percentage  of  these  acids 
would  not  uncoimnonly  exist  in  the  duodenum  in  cases  of  high 
organic  acidity  of  the  stomach  contents  in  the  early  stages  of 
intestinal  digestion,  although  later  the  acidity  would  be 
neutralised  Another  effect  of  the  presence  of  organic  acids 
in  tJie  intestine,  but  only  wdien  they  are  found  in  large 
qimntities,  is  the  production  of  diarrhrea.        Experimentally, 

*  Abrt,  in  Malj  »  Jo^rf^nVA/,  18S9,  Bd.  xy.  p.  2G6. 
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Bakai  ^  has  shown  that  lactic,  tartaric,  butjrric,  forniic. 
propionic,  capiylic,  and  caproic  acids  act  in  this 
Diarrhoea  alternating  with  constipation  is  one  of  the 
of  functional  disorder  of  the  stomach  (gastric  irritation), 
is  in  part  due  no  doubt  to  the  presence  of  organic  acids  m 
the  intestine.  These  acids,  however,  do  not  all  come  directJy 
from  the  stomach,  some  fatty  acids  are  formed  by  the  pancreatic 
juice  by  tlie  splitting  up  of  neutral  fats  into  glycerine  mi 
fatty  acids,  others  come  from  the  stomach  contents,  and  ntbew 
again  are  formed  in  the  small  intestine,  especially  in  the  lower 
part,  by  the  bacterial  fermentation  of  carl>ohydrates.  For  & 
further  discussion  of  the  condition  of  the  intestines,  see 
Chapter  X.  p,  307. 

8,  Comlition  of  tlie  Urine  in  Disease  of  the  Stomach, — 1 
physiological  conditions,  the  urine  varies  somewhat  accordii^ 
to  the  food  taken.  After  a  mixed  meal,  composed  of  pr 
cai^bohydrates,  fats,  and  salts,  the  acidity  of  the  urine  i^ 
is  due  to  acid  sodium  phosphate)  diminishes,  and  at  a  varying 
inter\'^l  frcmi  ten  to  fiA^e  hours,  becomes  alkaline ;  it  then 
regains  its  acidity.  The  alkalinity  is  due  to  the  Ulceration  of 
bases  during  the  secretion  of  hydrochloric  acid  in  digestioa. 
Tlie  urine  passed  after  fasting  is  acid ;  and  it  is  acid  or  only 
slightly  alkaline  after  a  meal  consisting  chietty  of  meat  The 
internal  administration  of  acids  and  prolonged  muscular 
exertion  also  render  the  mine  acid.^ 

From  the  jxdnt  of  \iew  of  stomach  disorder,  it  is  importaat 
to  note  that  there  is  a  relation  between  the  secretion  of 
hydrochloric  acid  and  the  reaction  of  the  urine,  Tlie  urine  in 
stomach  disease  is  allected  by  the  amoimt  of  hydrochloric  acid 
secreted  by  the  stomach,  by  the  presence  of  bacterial  fermenta- 
tion of  the  ffX)d  and  of  dilatation  of  the  stomach,  and  by  the 
presence  of  organic  disease. 

The  hypersecretion  of  hydrochloric  aeid  tends  to  produce 
alkalinity  of  the  urine ;  as  a  rule,  a  diminished  excretion  of 
chlorides  and  an  increased  excretion  of  phosphates.  A 
diminished  secretion  of  hydrocldoric  acid  does  not  affect  the 
reaction  of  uruie   to  any  great  extent,  even    in    the  jieriod 

*  Abst.  ill  irflly*s  JahrvsbcrkfU,  1881»,  BcL  xv.  p.  29S. 

*  Sec  HaUiburtoD,  ** Chemical  Physiology,*'  p.  714. 
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ifollo^^-iiig  a  meuL  The  amount  of  chlorides  present  varies,  but 
Idoes  not  show  great  variations  from  the  normal ;  phosphates 
Imay  in  these  cases  l>e  increased.^ 

In  dilatation  of  the  stomach  the  urine   shows   the  same 
I  condition  aa  in  diminished  secretion  of  acid,  but  it  is  passed 
I  in   greatly    tliminished    quantity.     When   there    is   advanced 
I  bacterial  fenuentation  in  addition   to  the  clianges*  associated 
j  with  dilatation  of  the  organ,  the  urine  has  been  found  to  con- 
tain  an   excess  of  the  ethereal  sulphates  which  are  derived 
from  putrefactive  processes  occurring  in  the  gastro- intestinal 
tract.     It  is   moi*e  probable  that  the  ethereal  sulphates  are 
'formed   in   the    intestine  than    in   the  stomach  where  putre- 
i  factive  processes  are  rare.       An  increase   in  the  amount  of 
]  indican  has  also  been  found  in  these  cases,  but  it,  like  the  other 
I  ethereal  sulphates,  is  more  commonly  derived  from  putrefacti\e 
idianges  in  the  intestinal  contents  than  in  those  of  the  stomacli. 
In  organic  disease  of  the  stam-ach,  besides  t!ie    conditions 
(in  the  urine  mentioned  alwve,  as  associated  with  the  changes 
in  the  secretion,  there  may  be  albumosuria  (peptonuria).     This 
[_also  occiu^  in  dilatation  of  the   stomach  {simple   or   due   to 
aoma)  and  in  chronic  ulcer.      In  cancer  and  in  ulcer  of 
nong-standing  there  is  an  increase  in  the  excretion  of  urea. 

In  some  acute  and  ol>structive  affections  of  the  stomach, 
,  acetone  and    diacetic    acid    have   been   found   in   the   urine, 
which  gives  the  blood-red  coloration  with  ferric  chloride  solu- 
tion.    These  conditions  are  severe  forms  of  dilatation,  such  aa 
I  occur  in  stenosis  of  the  duodenum,  and  in  carcinoraa  (Boas); 
Land  in  some  other  acute  and  chronic  stomach  affections. 


*  For  th«  literature  on  tliu  sabject  see  Boils,  op^  cit.  part  i.  p«  232. 


CHAPTER  V. 

METHODS  OF  EXAMINATION  OF  THE  FUNCTIOXS 
OF  THE  STOMACH  IN  DISEASK 

It  is  evident  from  the  facte  brought  forward  in  the  last 
chapter  that  the  examination  of  the  contents  of  the  stomach 
during  digestion  is  of  great  seirice  in  the  diagnosis  and  txi^tment 
of  disordered  digestion.  The  examination  of  vomited  matteis 
will  in  many  instances  indicate  the  conditions  of  digestion: 
and  when  the  character  of  the  previous  meal  is  known  and 
the  period  elapsing  before  vomiting,  the  exandnation  is  nearly 
the  same  as  giving  a  test-meal  to  the  patient  aod  withdraw- 
ing the  stomach  contents  after  a  certain  interwal  The  ei- 
aniintitioTi  of  vomited  matters,  and  of  liquids  withdrawn 
from  the  stomach  after  a  test-meal  or  otherwise,  is  conducted 
on  the  same  lines. 

In  Bume  cases  it  is  advisable  to  determine  the  <ligestive 
activity  of  the  gastric  juice,  and  the  mechanical  power  and 
absorption  activity  of  the  stomach. 

I. — Examination  of  Vomit  and  of  Liquids  Eemoved  from 
THE  Stomach. 

These  liquids  must  he  examined  for : — 

1.  The  presence  of  undigested  food. 

2.  The  presence  of  micro-organisms, 

3.  The  presence  of  mucus,  pus,  and  blood. 
4  Tlie  total  degree  of  acidity, 
fi.  The  character  of  the  fi'ee  acids  present :  hydrochloric, 

lactic*  butyric,  acetic. 
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6.  The  presence  of  the  products  of  digestion :    syntoiain, 
lalbumoseS)  peptone, 

7,  The  presence  of  pepsin  and  the  curdling  ferment. 
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The  examination  of  the  stomach  contents  is  of  great 
importance,  and  can,  to  a  large  extent,  he  performed  by 
such  simple  methods  that  it  may  he  conducted  with  as  much 
ease  as  the  exannnation  of  the  urine.  The  results  obtained 
olteu  throw  much  light  on  the  process  of  digestion  in  the 
disordered  stomach;  in  the  case  both  of  vomited  matters  and 
of  liquids  removed  from  the  organ  at  a  definite  period  after  a 
it-meaL  The  methods  of  examination  which  will  now  be 
isidered  are  those  most  easy  of  application,  those  which 
ought  to  be  applied  in  the  examination  of  the  stomach 
contents, 

1-  But  little  need  be  said  of  the  examination  of  the 
undigested  residue  of  the  food.  In  some  cases  the  examina- 
tion is  important  as  showing  the  character  of  the  food  taken, 
BUch  as  the  skins  of  fruit,  coagula  of  mUk,  undigested  muscle 
fibres^  starch,  etc.  It  may  be  important  to  determine  whether 
in  a  given  case,  the  food,  e^f,  muscle  fibre,  is  actually  in  the 
process  of  disintegration,  for  the  diagnosis  between  regurgitation 
of  food  from  the  cesophagus  and  the  vomiting  of  ibt>d ;  in  the 
former  case  the  muscle  fibre  is  not  in  a  state  of  partial  solution. 
Starch  is  recognised  by  the  blue  colour  it  gives  with  iodine, 
and  sugar  by  means  of  the  reduction  of  Fehliug's  solution. 

2,  A  bacteriological  examination  is  important,  and^  cUni- 
ly,  a  mici*oscopical  one  is  sutticient.     Cover-glass  preparations 

ted  with  methylene -blue  or  unstained  may  show  the 
presence  of  various  forms  of  bacteria — ^liacilli  (long  and  short) 
and  cocci^-or  the  presence  of  tortila  or  sarcina.  Tlie  presence 
of  bacteria  in  the  recently  evacuated  strimach  contents  dis- 
coverable by  a  microscopical  examination  is  a  sign  of  fermenta- 
tion in  the  stomach,  which  is  also  demonstrated  by  a  chemical 
examination  of  the  liquid. 

Ytmi  (tonila,  saccharomyces)  and  sarcina  are  discovered  in 
Ihe  stomach  contents  only  in  advanced  cases  of  fermentation, 
and  almost  invaruibly  wlien  the  organ  is  greatly  dilated.  They 
are   readily    recognised    by    their   characteristic    forms    (see 
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Chapter  IIL^Figs.  1 5  and  16).  Sarcina  are  best  studied 
They  are  difficult  to  stain  well,  as  they  so   readily  take  aii 
the  aniline  dyes«  and  then  look  like  blackish   patches: 
may,  however,  be  well  stained  by  diying  a  drop  of  the  stoi 
contents  on  a  cover-glass  and  placing  in  a  ver}'  weak  solutioD 
gentian-violet  (so  weak  as  to  be  nearly  transparent)  for  a 
minutes ;  wasliing  in  water,  drying,  and  mounting  in  Caj 
balsam.       Yeast   is    best   studied    when    faintly    stained 
metfaylene-blue  solution,  viz,  for  half  a  minute  in  a  2  per 
solution,  afterwards  washing  well  in  water. 

3.   Tk€  Presence  of  Mujcits,  Pus,  and  Blood.- — The  prtstna  vf 
muats  in  the  stomach  contents  is  evident  to  the  naked  eye: 
its    stringy    and    tenacious    characters    are    sufficient    foff  t 
diagnosis  when   in   large    quantity.     A  chemical  diagnosis  of 
the  substance  it  contains,  viz.  mucin,  is  made  by  placing  some 
of  the   mucus   in   some   cold  water  and  gently  washing  il: 
poui-ing  off  the  water,  and  iiddiog  a  little  liquor  potaasae  or 
baryta  water  in  which  mucin  is  soluble  and  forms  a  solutii 
from  wliich  it  is  precipitated  by  acetic  acid.     This  predpil 
by  acetic  acid  is  insoluble  in  an  excess  of  the  acid,  and  thi 
differs  from  the  precipitate  of  s}aitonin  (see  p.  138). 

The  mucus  that  corner  from  the  stomach  is  in  uum^l  ca: 
translucent  and  uupigmented.     Pigmented  mucus  very  rariily 
comes   from  the  stomach  itself;    only  in  cases  of  prolonged     \ 
chronic  catarrhal    inflammation    of    the    mucous    membrane. 
When  pellets  of  pi^rmeutetl  mucus  are  present  in  the  vomit, 
the  source  of  the  mucus  is  the  bronchial  tubes  (as  in  bronchitis    i 
and  pulmonary  tuberculosis). 

The  presence  of  j[>f/^.  Pus  is  in  some  cases  present  in  the 
vomited  matters.  It  is  usually  the  muco-pus  from  the 
pharynx  or  bronchial  tubes  brought  up  by  vomiting  excitajfaJ 
by  cough :  and  this  is  readily  diagnosed  by  the  nmco-pl^B 
occurring  in  pellets  or  in  strings,  many  of  which  are  pig- 
mented. Pus  may  l»e  present  in  the  vomit  and  come  from 
the  rupture  of  an  abscess  into  the  (esophagus  or  into  the 
stomach.  Abscesses  of  the  st^^mach  itself  are  rare  (see 
Gastritis  Mycotica,  Chapter  IX.) ;  and  in  the  tUffuse  form 
of  suppuration,  pus  may  be  constantly  present  in  the 
Stomach  contents.     Its  diagnosis  is  made  by  a  microscopical 
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examination ;    pus-oells    being    seen    in    variims    Btages   of 
degeneiation. 

The  prtsmm  of  Mood.  It  must  be  borne  in  mind  that 
blood  may  be  present,  diflTtised  through  the  mucus  in 
the  vomit,  and  yet  come  from  the  lungs,  the  coiigh  exciting 
the  vomiting.  The  appearances  are  much  the  same  as  in 
slight  cases  of  h^ematemeals  (see  Chapter  XIII.).  Blood  from 
the  stomach  is  present  in  the  vomit  in  varying  amounts. 
Wlien  the  bleeding  is  profuse  and  arterial,  it  Ls  bright  red  and 
dotted ;  when  the  bleeding  is  slower  but  still  profuse,  it  is 
brought  up  in  black  clots;  with  still  slower  haemorrhage, 
when  the  blood  remains  a  long  time  in  the  stomach,  it  is 
changed  in  colour,  turning  black  or  like  **  coffee-grounds." 
With  slight  haemorrhage,  the  blood  may  be  seen  either  as 
ted  specks  in  the  vomit,  or  red  or  blackish  sti-eaks  in  the 
vomit,  or  diffused  through  the  mucus.  The  diagnosis  of  blood 
in  the  vomit  may  in  some  cases  be  difficult  (1)  The  micro- 
scope may  at  once  decide  the  point  by  the  demonstration  of 
re<I  blood  corpuscles,  and  not  infrequently  these  are  found 
when  there  is  no  distinct  naked-eye  evidence  of  the  presence 
of  blood,  a  fact  which  is  of  importance  as  showing  the 
necessity  of  a  systematic  microscopical  examination  of  vomited 
matters,  especially  in  cases  of  ulcer.  (2)  The  guaiaeum-test 
may  show  the  presence  of  blood.  Two  or  three  drops  of 
tincture  of  guiiiacum  are  added  to  a  little  i»f  the  stomach 
contents  in  a  test-tube,  and  ozonic  ether  poured  on  to  the 
surface  ;  a  blue  colour  develops  where  the  two  liquids  meet 
As  a  test  of  the  presence  of  blood  in  the  stomach  contents, 
it  is,  however,  not  very  trustworthy,  since  a  similar  reaction  is 
given  by  many  vegetable  substances,  €.g,  potato,  and  by  bile  and 
saliva.  (3)  In  the  case  of  the  vomiting  of  the  appearance  of 
ooffee-grounds,  no  diagnosis  of  the  presence  of  blood  can  be 
made  by  the  mici'oscope,  by  the  guaiacum-test,  or  by  a  direct 
spectioscopic  examination.  '*  Coffee -ground"  vomiting  may 
tuive  to  be  diagnosed  from  vomit  containing  tea  or  coffee 
dronk  a  short  time  before,  or  from  vomit  containing  bile, 
Tlie  last  is  readily  diagnosed  by  the  colour  reaction  with  nitric 
acid  (Gmelin's  Test) ;  the  first  two  conditions,  as  a  rule, 
pr^ent  no  difficulty  in  diagnosis.      In  coffee-ground  vomiting. 
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id  alone,  or  to  hydrochloric  acid  in  addition  to  one  or  other 
the  organic  acids,  lactic,  butyric,  acetic ;  or  to  one  or  other 
'  these  organic  acids  alone.  In  the  presence  of  some  proteids, 
as  those  in  muscle  fibre,  in  white  of  egg,  etc.,  some  of 
free  acid  combines  loosely  with  the  albuminous  substance, 
rendering  this  acid.  These  acids  in  combination  witli  albu- 
minous substances  are  readily  neutralised  by  alkalies,  although 
they  behave  under  certain  circumstiinces  somewhat  differently 
to  the  imcombined  acid. 

Before  the  total  acidity  is  estimated,  the  presence  of  free 

cid    must    be   determined      Blue    litmus    paper   will   show 

rhether  there  is  any  acidity  at  all ;    and  if  the  reaction  Is 

Fwell  marked,  free  acid  is  present.     But  the  colour  of  litmus 

lis  also  changed  by  acid  salts,  as  well  as  by  free  acids,  and 

I  therefore  it  is  not  an  accurate  test  for  free  acidity. 

Phenol -phthalein  is  also  used  for  testing  whether  a 
I  particular  substance  is  acid  or  not.  The  alcoholic  solution  is 
[yellow,  and  is  turned  deep  red  by  alkalies,  and  bleached  by 
I  acids.  Like  litmus,  however,  it  does  not  necessarily  indicate 
the  presence  of  free  acid,  since  acid  phosphates  and  acid  com- 
Ipomids  of  organic  bases  and  of  albuminous  substances  give  an 
I  add  reaction  with  it. 

For   the  detection  of  free  acids,  whether  due  to  hydro- 
I  chloric  acid  or  to  organic  acids,  or  to  both,  two  tests  may  V>e 
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1,  Cowfo-nd  is  turned  blue  by  hydrochloric  acid,  and 
'  violet  by  organic  acids.  The  test  is  best  applied  by  means  of 
Coogo-rvd  paper,  which  is  readily  made  by  dipping  strips  of 
white  filter  paper  into  a  saturated  watery  solution  of  the  dye, 
and  allowing  them  to  dr)%  When  Congo-red  paper  is  dipped 
into  the  vomit  or  liquids  remo%'ed  from  the  stomach,  it  is 
turned  a  deep  blue  if  free  acid  is  present.  Although  the 
difierence  in  reaction  between  mineral  and  organic  acids,  the 
fii-st  giving  a  blue,  the  second  a  viulet  colour,  Ls  evident  when 
the  test  is  applied  in  a  pure  solution  of  either  a  mineral  acid 
or  an  organic  acid,  yet  no  diagnosis  of  the  kind  of  acidity, 
whether  mineral  or  organic,  of  the  stomach  contents  by  means 
of  Congo -i*ed  cun  be  made,  owing  to  the  difficidty  of  dis- 
tinguishing between  the  different  shades  of  blue  and  violet. 
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If  the  CoDgo-red  paper  is  made  with  a  weak  solutioii  of 
dye^  hydrochloric  acid  turns  it  to  a  light  (Cambridge) 
The  test  is  best  applied  with  paper  dipped   m  a 

solution  of  the  dye. 

2.  Benzo'purjmrin. — Test-papers  are  made  by  soakky 
strips  of  filter  paper  in  a  saturated  solution  of  the  dye  and 
drying.  With  hydrochloric  acid  the  purple  colour  is  tumed 
dark  blue,  and  this  is  not  removed  by  shaking  with  ether. 
With  organic  acids  (butyric  or  lactic)  the  colour  beoomei 
brownish  black,  and  the  colour  is  removed  by  ether;  i 
mixture  of  these  acids  and  hydrochloric  acid  gives  a  sixniUr 
colour  (von  Jaksch), 

Having  settled  the  question  of  the  presence  of  free  adds^ 
the  total  acidity  of  the  stomach  contents  may  be   estimatei 
In  doing  this,  the  vomit  or  stomach  contents   must  not 
filtered  as  an  incorrect   estimation  would   be  made,  but  t! 
must  be  well  shaken  in  a  bottle  or  flask  until  all  the  parti( 
are   broken   up.     There  is  no  difticulty  if  the  soUd  matter 
the  vomit  consists  chiefly  of  undigested    food,  but   if  mi 
mucus  is  present,  as  it  is  in  some  cases  of  gastric  catarrh,  it ! 
impossible  to  do  anytliing  with  the  stringy  mucus,  and  so 
is    lj€st    strained    off   through     well -washed    butter    mi 
Although    the    result   as    regards    total   acidity   is    not   41 
accurate,  it  is  sufliciently  near  the  mark  for  ordinary  pui 

The  method  of  determination  of  the   total  acidity  is 
follows^  (see  also  Toeijfer's  method,  p.  134): — 

To  20  cc  of  the  stomach  contents  add  three  or  four  drops 
of    a  saturated  alcoholic  solution   of    phenol -phthalein, 
dilute  with  water  to  300  cc.     Place   150  cc.  of  this  misti 
in  each  of  two  flasks,  and  place  them  side  by  side  on  a  shi 
of  white  pa|>er.     To  one  of  the  flasks  add  decinonnal  soli 
of  sodium  hydrater  until  a  red  colour  appears ;  the  exact 
ijf  appearance   cim    be   determined   by   comparison    with 
liquid  in  the  other  flask.     Wlien  a  pinkish  tinge  appears, 

^  See  Gamgee  a  **  Physiological  Chemistry  of  the  ADitnsil  Body,"  rol. 
498,  189S.     Also  Martins  and  Liittke^  "  Die  Magen- Satire  des  Menscheti/'  p,  I 

'  Decinormal  solution  of  sodium  hydrate  is  of  the  strength  of  4 
of  pure  sodium  hydrate  to  the  litre  of  distilled  water.  The  sodium  bydrat«  most 
be  pure,  and  made  from  sodium.  This  weight  of  sodium  hydrate  (4  gmnmei} 
will  exactly  neiitmlise  3 '65  grammes  of  hj'drochloric  acid. 
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aci*l  liquid  ifi  neutralised,     A  control  estimation  may  be  made 
with  the  second  flast 

The  result  may  be  expressed  iu  two  ways : — 

1.  In  terms  of  hydrochloric  acid.  If  50  cc.  of  decinormal 
Bodium  hydrate  are  required  to  neutralise  100  e-c.  of  the 
stomach  contents,  this  would  be  equal  to  018  gramme  per 
cent  hydrochloric  acid,  since  3*65  grammes  hydrochloric  acid 
are  neutralised  by  the  4  grammes  of  soda  in  a  litre  of  the 
decinonnal  solution. 

2.  It  was  suggested  by  Ewald  that  the  acidity  might  be 
expressal  simply  by  a  number,  which  would  l»e  the  same  as 
the  quantity  of  decinormal  sodium  hydrate  solution  requisite 
to  neutralise  100  cc.  of  the  gastric  contents.  Thus,  if  50  cc. 
of  the  soda  solution  neutralised  100  cc.  of  the  stomach 
contents,  the  acidity  of  the  latter  would  be  expressed   by  the 

.figure  50*     It  would  certainly  simplify  matters  if  this  mode 

of  reckoning  the  acidity  of  the  stomach  contents  were  univer- 

I  sally  adopted.     The  figures  could  readily  be  converted  into 

of   hydrochloric    acid,   since    a  decinonnal  solution   of 

ium  hydrate  is  a  liquid  of  a  constant  strength;  and  100 

[ce»  exactly  neutraUae  0*365  gramme  of  hydrcxihloric  acid. 

3.  IHiitin/fuiskin^  Tests  and  Metictions  for  the  Free  Acids 
I  uAuh   may  be  pnieiU  in  the  Gastric  Contents, — The  reactions 

with  litmus  and  with  phenol-phthalein  only  demonstrate  that 
I  a  liquid  is  acid  or  alkaline ;  those  with   Congo-red  or  benzo- 
purpurin  show  the  presence  of  free  acids. 

When  free  acids  are  present  they  may  be  hydrochloric 
acid  alone,  or  organic  acids — lactic,  butyric,  acetic^ — alone,  or 
both  hydrochloric,  and  one  or  other  of  the  organic  acids 
named. 

Butyric  and  acetic  acids  difter  from  hydrochloric  and 
lactic  adds  in  that  they  are  volatile,  and  may  thus  be  driven 
off  by  heat  The  free  acidity  of  the  stomach  contents  may 
tbtui  be  divided  into  two  classes : — 

1,   Thejbyed  acklUy  due  to  hydrochloric  or  lactic  acid. 
2-   The  voUUik  acUlUy  due  to  but}Tic  or  acetic  acid. 

Fixid    addUtf  due   to  hydrochloric  acid  or  to  lactic 
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(«)  Tt^s  for  Hffdrochlm-ic  Acid, — ^Many  colour  reac 
luive  ba?a  useii  fur  the  detection  of  hydrochloric  acid,  many  of 
which  are  nntnistworthy  when  applied  in  investigatiiig  ti» 
stomach  contents.' 

Methyl- ciolit  —  A  solution  of  methyl- violet  (the  dji^ 
commuoly  used  for  staining  bacteria)  b  turned  blue 
free  hydrochloric  and  other  mineral  acids;  afterwards 
solution  bec(»3ie8  green  and  then  loses  its  colour, 
acids,  unless  in  large  amount,  do  not  affect  the  colour 
methyl -\'iolet  This  reaction  is  a  delicate  one  for  hyd 
chloric  aci*l  in  pure  solution ;  but  it  is  interfered  with  by  I 
presence  of  albumin  and  peptones,  of  leucin,  of  acid  phosphate 
of  sidiva»  and  of  mucus.  It  is  quite  untrustworthy 
applied  for  testing  the  presence  of  free  hydi^ochloric  acid 
the  stomach  contents^  and  was  the  test  used  by  van 
Velden  in  his  work  on  cancer  of  the  stomach,  from  which 
concludeil,  and  many  after  him,  that  hydrochloric  acid  wu 
always  absent  from  the  stomach  contents  in  these  crises.  Oahn 
and  von  Mering  have  effectually  disposed  of  the  value  of  the 
methyl-violet  reaction  as  a  test  for  free  hydrochloric  add  ia 
the  stomach.^  A  reference  to  their  work  will  show  that  tlicy 
obtained  the  reaction  when  no  hydrocMoric  acid  was  present 
(in  one  case),  and  in  many  cases  no  reaction  was  obtainied, 
although  as  much  as  from  00 5  to  0  15  per  cent  of  hydro* 
chloric  acid  was  present.  h 

Qiiimmn^  Mettter  of  Bordmuz  JV%7ie  and  of  Biiherric^. — Uffelmuiii^ 
lecommetul^Kl  these  two  testa  for  free  hydrochloric  aciiL 

A  mixture  is  matle  of  0-5  cc  of  red  Bonleaux  wine  (ordinary  < 
3   cc.  of  alcohol,  and   3  cc.  of  ether  »  this  is  nearly  colourless, 
nearly  equal  bulk  of  solution  of  hydrochloric  acid  (even  as  little  as  0*< 
to  0*05  per  cent)  be  a^Ideil,  a  rose  colour  appears  even  in  the  pre^cnoe  I 
albumin,  peptone,  and  salts. 

The  second  test  is  more  delicate,  and  may  be  ai»plied  in  test^p 
Bilberries  are  crushed  with  a  little  water,  and  the  mixture  shaken  i 
amylic  alcohol,  which  dissolires  out  the  colouring  matter     The  aleoh 
poured  off  the  watery  mass  and  allowed  to  soak  into  strips  of  filter  pap 
The  paper  is  stained  blue  or  greyish  blue,  fainter  than  blue  litmQ 

^  For  a  foil  aocoont  of  these,  sec  Martiua  and  Luttke,  tff.  at.  p.  SS. 
*  Op  ctf,,  DtuUehfi  Jrth^f  klin,  Mrd.,  Leiprig,  B<L  xjcjdx*  p,  -233.  | 

^  '*Di«  Methoden  des  Nachweises  freier  Saoren  im  Magetihalt,*'  Zttdtr.  ^ 
IdinL  Jf«l„  Berlin.  Bd.  viii.  pp.  392  40<J. 
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Rtli  0*m24  per  cent  hydrochloric  acid,  the  paper  is  stained  a  ro8e>rt*d 
4our,  which  is  not  removed  by  ether.  Organic  acids  give  this  reaction, 
but  only  in  solutions  more  concentrated  ;  lactic  acid,  for  example,  in  a 
luticm  of  0*4  to  0*45  per  cent,  aculic  acid  in  0*5  to  0"6  per  cent,  and 
butyric  acid  in  0  45  p<ir  cent  wahition.  UlTelinann  states  that  this  pro- 
ion  of  organic  acids  is  never  found  in  the  stomach  contents ;  this  Is, 
[^however,  not  the  case  (see  Ciihn  and  von  Mering^  op,  c\i.\  In  any  case, 
the  reaction  with  the  colonnng  matter  of  bilberries,  altbongh  delicate, 
k  not  3o  serviceable  aa  others;. 

The  tests  just  described  are  not  so  certain  as  the  three 
*  followint;  ones,  which  are  sure  indicators  of  the  presence  of 
free  hyilrochloric  acid  in  the  stomach  contents, 

Tropteolin  00  is   a  yellow  auiline  dye,  which  is  slightly 

I  soluble  in  water,  and  more  soluble  in  a  mixture  of  alcohol  and 

water,  giving   a  yellow  solution.     When   saturated,  or  nearly 

so,  the   solution  is  reddisli  yellow.      With  mineral   acids  this 

yellow  solution  becomes  a  jiiiikish   red,  and  give^  a  brilliant 

reaction  if  the  acid  is  in  any  quantity ;  with  organic  acids,  the 

si>lution   becomes  slightly   red.     Although,  however,  there   is 

this  distinction  between  the  colour  reaction  with  mineral  and 

organic   acids,  when  these  are   in   pure  solution,  no  absolute 

reliance  can  Ije  placed  on  it  as  a  means  of  discovering   the 

presence  of   hydrochloric    acid    or    of   organic    acids    in    the 

^dlamacb  contents,  unless   the   test  is  applied  in  a  particular 

ray.     Like  Congo-red,  00  troprpolin  may  l>e  used  as  a  te^t  for 

[free  acidity,  whether  due  to  organic  aci^ls  or  to  hydrochloric 

or  to  both ;  it  does  not  give  any  i-eaction  with  acid  salts 

^with  compounds  of  hydrochloric  acid  and  albuminous  sub- 

Thifl  test  is  applied  by  shaking  up  one  gramme  of 

Itlie    substance  with   .*10  cc.  of  methylated  or  rectified   spirit 

I  and  filtering.     One  or  two  drops  of  the  clear  i*eddish-yeIlow 

[  solution  may  be  adde^l  to  a  little  of  the  gastric  contents  in 

•^ittbe;   if  free  acid  Im  present,  the  yellowish  solution 

Ted. 

In  opplying  tropceolin  as  a  test  for  free  hydrochloric  acid  a 

of  the  solution  is  placed  on  a  white  porcelain  plate,  and 

m^l  to  e%^porate  to  dryness  at  the  body  temperature  ;  when 

dry  a  drop  of  the  liquid  to  be  tested  is  added:  a  violet  or 

t  develojjs  if  free  hydrochloric  acid  is  present.     As 

005  per  rent  of  liydrochloriu  acid  gives  this  reaction. 
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and  performed  in  the  maimer  described,  the  test  is  a 

indicator  of  the  presence  of  free  hydrochloric  acid. 

Gumherifs  Phloroglnchi'VanHlin   Test} — ^The   test  sola 
is  as  follows  : — 


Plilorogluctn 

Tanillin 

Aloobol 


2  gnunmes 
1  gmmme 
30  cmbic  oentiiiieirei. 


If  a  drop  of  this  yellowish  solution  be  mixed  with  a  < 
of  a  dilute  solution  of  hydrochloric  acid   and   evaporated 
dryness  in  the  water  bath,  a  rose-red  colour  is  devel<  >ped^  dq 
to  the  formation  of  red  crystals.     As  little  as  O'Oo  per  i 
of  hydrochloric  acid  will  give  this  reaction,  and  the  deve 
ment  of  the  reaction  is  not  interfered  with  by  the  presence  i 
organic  acids,  of  albumin,  or  of  peptones.     Organic  acids,  ev 
in  Strang  solution,  do  not  *>ive  the  reaction  ;  so  that  the 
is  a  very  trustworthy  indicator  of  free  hydrochloric  add,  J 
is  especially  applicalde  to   the   examination   of  the  st^^iniidi 
contents. 

Boas'  Bemrcin  TesL — Boas'  solution  is  made  by  dissoh 
5    grammes    of  resorcin    with  3   granmies  of   cane-sugar 
100  cubic  centimetres  of  weak  spirit     The  te^t  is  iippliedi 
exactly  the  same  way  as   the  previous  one  (Gunsl>erg*s),  jsnd 
gives  a  similar  rose-red  eoloiution  if  free  hydrochloric  acid 
present     A  difference  of  delicacy  between  these  tests 
be  detected;    neither  solution   gives  a   reaction  with  oi^ 
acids,  and  both  detect  a  small  quantity  of  hydrochloric 
(0'05  per  cent).     Gunsbergs  sohition  is  very  expensive;  wh 
Boas'  has  the  advantage  of  being  cheap. 

According  to  Salkowski  and  Kumagawa,"  the  reaction 
Gunsberg's  solution  is  not  obtained  with  the  acid  compound  ( 
hydrochloric  acid  and   lencin  which  exists  in  some  eases 
the  stomach  contents,  as  Eichet  pointed  out ;  leocin,  howev 
does  not  exist  in  the  stomach  in  such  large  quantities  as 
damage  the  practical  value  of  the  test.     It  must  be  rememl 
that  all  these  colour*re actions  for  hydrocldorie  acid  iudic 
only  the  free  acid,  and  that  they  are  not  given  by  hydrochloriT 

I  Gimst)erg,  Cadmm,/,  klU,  Med,,  Bonn,  18S7,  Na  40. 
»  VitrJiows  ArchiVf  bd.  cxxii.  pp.  235-352. 
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ill  combination  with  proteids.     The  absence  of  the  coloiir- 
tion  when  applied   to  the  stomach  cont-ents  does  not  prove 
no  hydrochloric  acid  is  secreted,  because  some  secretion 
lay  liave  occurred  and  the  acid  may  liave  coml>ined  with  the 
:>teids  present     In   this  case,  the  amount  of  acid  must  be 
dated  by  one  of  the  niethmls  described  on  p.  134. 
(7*)  The   other   fixed   acid    that   may   be   present    in    the 
^niach  contents  is  lactic  acid ;  and  this  is  more  constantly 
snt  than  either  of  the  volatile  acids,  butyric  or  acetic. 
In  solution  the  presence  of  lactic  acid  is  detected  by  two 
Btions : — 

1.  Uffebnann's  reaction.^     The  test  solution  used  is  com- 
as follows : 

Cvbolic  acid  »olutiaii  (1  in  20)         .  .10  cc. 

Water ,        .        .       20cc. 

Add  one  or  two  dro(»s  of  li4Uor  ferri  perchloridi. 

A  clear  amethyst-blue  liijuid  resnlts,  the  colour  of  which 

changed  to  a  clear  yellow  or  a  greenish  yellow  by  a  trace 

'  lactic  acid.     As  little  as  O'Ol  per  cent  of  the  acid  will  give 

reaction ;  but  the  test  is  not  very  satisfactoiy  if  the  acid 

present  in  lai-ge  quantity,  and  it  must  lie  applied  to  the 

iue  of  the  ether  extract  of  the  stomach  contents,  since  the 

sence  of  iiydrochlorie  acid,  of  proteids  and  phosphates,  inter* 

aiewhat   with   it.       Tartaric   and  citric   acids    give   a 

reaction;    but   hydrochloric   acid,  acetic,  and   butyric 

ids  simply  discharge  the  colour  of  the  solution. 

2,  In  another  reaction,  more  delicate  than  Uffelmann's, 
be  test  solution  is  made  by  adding  one  or  two  drops  of 
juor  ferri  perchloridi  to  50  cc  of  water.     This  mixture  is 

%t  colourless,  but  when  lactic  acid  is  added  to  it  it  develops 
bUow  coloration.     Hytkochloric,  acetic,  and  butyric  acids 
do  not  give  this  reaction. 

These  tests  as  applied  to  the  yellfjwish  contents  of  the 
alomachf  which  Iiave  a  large  amount  of  finely  broken  up  nndi- 
sted  residue,  often  fail,  and  therefore  they  are  best  applied 
the  ethereal  extract  in  the  following  manner.     Fifty  cubic 
etres  of  the  gastric  contents  are  concentrated  to  about 

'  Op.  tiL 
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10  cc.  in  a  capsule  over  a  water- V»atJi,  and  the  cuhl  :  ti  t^ 
liquid   is    shaken,  afkr  cooling,  with  about   50    cc\  ui  t.th 
The  concentration  gets  rid  of  any  volatile  acids  present,  i 
the  ether  (iissolves  out  the  lactic  acid,  leaving  the  li\  ' 
acid  in  the  residue.     The  ethereal  extract  is  then 
evaporate,  and  any  residue  is  dissolved  in  a  Uttle  (5  cc.) ' 
If  this  watery  sohition  is  aciil,  the  lactic  acid   tests  marl 
applied ;  if  it  is  not  acid,  no  apprf^ciable  quantity  of  lactic  < 
is  present  in  the  stomach  contents. 

Wien  the  stomach  contents  are  not  yellow,  but  a 
colourless  liquid,  and  readily  filtered,  the   tests  for  lactic  j 
may  he  directly  applied,  or  they  may  he  applied  to  the  ethocd" 
extnict  which  is  uhtaiued  by  shaking  the  liquid  with  tAv' 
bulk  of  ether,  and  pouring  oil"  the  ether  after  allowin^ 
mixture  to  stand.     The  ether  must,  as  l>efore,  be  allowed 
evaporate,  and  the  extract  taken  up  with  water.' 

2.    Volatile  AcidUf/  of  the  Stomach  Contents,  due  to  Atxtic  i 
Butyric  Acid,  or  loth. — No  colour  reactions  are  avaikble  1 
testing  for  the^e  acids.      Their  presence  is  diseovei*ed 
by  the  smell  and  partly  by  their  characteristic  volatility  s 
reactions. 

One  method  is  as  follows  * : — 

Place  50  ca  of  the  filtered  stomach  contents  in  a 
retort  or  Erleumeyer's  flask  connected  with  a  Liebig's  condeu 
which  leads  into  a  tlask  to  receive  the  distilled  product.  Disti 
the  hquid  by  means  of  a  himaen-burner,  taking  care  that  th»* 
contents  of  the  retort  do  not  char ;  distil  until  three-fourths  of 
the  liquid  have  passed  over.  Dilute  again  to  50  cc.,  and  distil 
until  three-fourths  have  passed  over.  Butyric  and  acetic  acid 
will  he  collected  in  solution  in  the  recei\'ing  flask,  leaving  lactic 
and  hydrochloric  acids  in  the  retort. 

In  the  solution  of  the  volatile  acids,  butyric  acid  is  readilv 
recognised,  especially  when  a  little  of  the  hquid  is  evaporateti 
carefully  to  diyness,  by  its  pungent  smell  of  luncid  butter, 


^  Boas  \ms  intrtxiucet!  ft  test  for  lactic  acid,  consbting  in  the  rccognitioti  of 
one  of  its  oxidation-prodiicts,  viz,  altleli5*de5  wliicli  may  bo  tested  for  by  Jsmdai 
reagent.  It  is,  bowever^  tno  elaborate  for  pur^lj  clinical  iiiT^atigiLtioo  («• 
BoaB,  ojh  rif.,  part  L  p.  178). 

-  Calxn  and  von  Mering,  op,  ciL 
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by  the  following  reaction :     To  a  small  quantity  of  the 

luid,  add   a  small   quantity  of  alcohol,  and   two   ch-ops   of 

[)ng  sulphuric  acid ;  on  heating  for  a  sliurt  tiiue,  there  is  a 

[laracteristic  smell  of  butyric  ether,  like  that  of  "  pine-apple 

Acetic  acid  nmy  be  recognised  by  its  smell,  by  the 

}ood-red  colour  which  it  gives  with  solution  of  percliloride 

iron,  and   by  the  formation  of  acetic   ether   in  the  same 

gamier   as   butyric   ether.      Acetates   also  give   the   caciidyl 

ction,    vi^.    a    nauseous    pungent   smell,    developing    when 

[>tash  and   a   little  arsenious  acid  are  added   to  the  liquid 

nntaining  thein,  and  the  mixture  evaporated  in  a  test-tube. 

smell  of  cacoilyl  is  readily  recogiu'sed  and  not  easily  for- 

otten.       But)Tic    acid  is  much    less  soluble  in   water   than 

cetic  acid ;  when  lii^t  niixtHl  with  water  it  forms  little  oily 

ope,  which  on  shaking  di&appeur. 

By  neutndiBing  with  l>arinm  and  calcium  cailKtnate,  a 
itjTic  or  acet^ite  is  formed,  and  the  armjunt  of  acidity  due  \j\ 
acids  estimated.  A  readier  raetlKHl,  however,  of  esti- 
iting  the  total  acidity  due  to  volatile  acids  is  to  estimate  the 
facidity  of  the  distillate  of  the  stomach  contents,  obtained  in 
Ithe  manlier  above  de8cri1>ed,  Ijy  means  of  decinormal  solution 
[of  BO<lium  hydrate,  and  i*eckoning  the  percentage  of  acidity  as 
cetic  acid. 

Tlius,  as  an  example:  if  70  cc.  of  distillate  is  obtained, 

Ijilace  two  portirms  of  *J0  cc.  each  in  two  beakei"9,  and  add  to 

^\  three  or  ft  air  drops  of  solution  of  pbe]u>l-phtbalein.     If 

ca  of  decinormal  solution  of  soda  are  used   to  neutralise, 

liis  would  equal  an  acidity  uf  O'OIG  gramme  acetic  acid,  ur  in 

FfO  cc,  the  total  distillate,  of  0*056  gramme  acetic  acid.     To 

obtain  this  distillate,  50  cc.  of  the  gastric  contents  were  used, 

Iierefore  the  amount  of  volatile  acidity  in  50  cc.  is  equal  to 

>  056  gmmme  acetic  acid,  or  0*112  gramme  per  cent.* 

For  all  practical  purposes  it  is  sufficient  to   reckon  the 
Irolatile  acidity  as  acetic  acid, 

A  sliorter  method  of  estimating  the  volatile  acidit}'  of  the 


*  iO  gnromet  of  sodiam  hydrate  neutralise  32  ;:a*anime8  of  acetic  add,  Lt. 
4  gnturnes  of  BOdtum  hydrate?  coiitaiDed  In  the  litre  of  iIei!iuornial  fMjla' 
wottld  ceutnlise  3*2  gr&mmes  of  acetic  acid  \  or,  iu  other  words,  lO^D  cc.  of 
\  dtctttonn^  tolutlon  con^sponda  to  0*32  gramme  of  nee  tic  aciJ. 
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k  toEOL  Id  fflriiinfr  the  total  acidity  id  : 
<fL  12€).   nnlabeSOccof  theconteut&.L 
d»  irmier-bath,  add  dislilkd  n^ 
lipoid,  and  again  evmpor. 
li  up  tlie  loaidiie  with  a  mai^ 
and  efltimilie  the   aci^ty  ig: 
addilj  and  the  total  acidity  g-^ 
«f  tibe  ttciiarh  eoDtenIs,  wluch  maj 
add  ia  tlia  toaaner  dcBCiibed. 
^ac  Taiai  Qimmiii§  of  ira  andtfOry 
detenuination  of  the  ] 
in  tlia  stooiach  ocmtenta  i- 
aod  can  oalj  be  earned  out 
and  lyf  those  eldUed  in  chemical  m:: 

a  metiiod  of  estimating  tlie  U 
\  aafitjdne  to  bjrdrocfaloric  aciil  and  tli 
wliidi  be  leoommends  for  use  in  clinic 
IW  fioDoimig  lei^mtB  are  required ; — 

■  l^arate. 
Mlstioa  in  ^koiioL 
1  fCTMBl  iataUm  in  water, 
e,  0*$  ptf  eent  abliitioQ  in  alcoboL 

The  in^hod  is  applied  as  follows  :— 

Vkuoe  from  5-10  oc  of  the  stomach  eon  tenia  in  tlm« 
leakeis^  A,  B,  ind  C.  To  beaker  A  add  two  drops  of  the 
phenol-phthalein  solution,  and  add  deeinormal  sodium  hydrate 
solution  until  the  liquid  is  quite  dark  red  and  tJie  colour  is 
not  deepeneil  by  the  addition  of  more  alkali.  To  beaker  B 
add  three  or  four  drops  of  the  alizarin  siilphonate  solution,  and 
add  decinonuiil  sodium  hydrate  until  the  first  appearance  of  i 
violet  tint,  e^iual  in  depth  to  that  giv  en  by  four  drops  of  the 
alizarin  solution  and  o  cc  of  1  per  cent  solution  of  sodium 
carbonate  (l^a^CO^X  To  beaker  C  add  three  or  four  drops  of 
the  dimethyl-amido-azobenzene  solution :  and  add  decinoromt 
soda  until  the  last  trace  of  red  has  disappeared,  leaving  otilf 
a  yellow  tint 

'  G,  Toepfer,  Zt^Ar,  /.  pfti/sioT,  Cftrm.,  StTistbaig,  Btl.    Jtix.  pp.  104*121 
Abdt  in  Jounu  Chcm,  Soe.,  London,  June  1594  :  Abtt  IL  p.  262. 
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The  rcsalt  of  the  titration  of  C  =  free  hydrochloric  acid. 
The  rcault  of  the  titration  of  B  =  total  ftcidity. 
Thi?  result  of  the  titration  of  {B  -  A)  =  loosely  combined  HCl  acidity. 
The  re«ult  of  the  titration  of  B-C  and  (B- A)— organic  acidity  and  that 
doe  to  acid  salts. 


The  determination  of  the  percentage  of  HCl  in  the  stomach 

IcoDt^uts  may  be  done  by  several  methods ;  for  the  exact  per- 

[>rmance  of  which  text-books  on  Phydolofjical  C^iemistry  may 

consulted.*     The  metho<l  of  Cahn  and  von  Mering  consists 

I  in  getting  rid  of  the  volatile  acids  (bntyric  and  acetic)  by  dis- 

ItiUation,  then  removing  the  lactic  acid  by  ether;  and  finally » 

{adding  fresh  cinchonine  to  the  U(|uid  in  order  to  combine  with 

1  the  HCl.  The  cinchonine  hydriw?hlorHte  ia  removed  by  chloroform, 

I  and  the  amount  of  chlorine  in  it  estimated.    The  large  quantity 

{  of  ether  which  is  used  makes  the  process  very  expensive,  anti  the 

[  residts  are  not  as  accurate  as  those  of  other  methods.     Of  the 

I  other  methods,  Sjoqvist's  is  the  most  easily  i>erformed.     The 

principle  on  whicli  it  rests  is  that  the  free  HCl  of  the  stomach 

contents   combines   with  added  kiriom   carbonate  w^hen  eva- 

pomted  together  to  dryness ;  barium  cliloride  is  thus  foimed, 

which  may  be  sepinited  by  means  of  iKiiling  water.      The 

amount  of  barium  is  estimated  by  forming  the  sulphate,  and 

thus  the  amount  of  chlorine  with  which  it  has  combined. 

Liittke  8  method  of  estimating  the  amount  of  hydrochloric 
acid  (l)Oth  free  and  in  combination  with  proteids)  in  the  gtistric 
I  contents  is  one  of  the  best  at  present  devised.  The  process 
of  analysis  consists,  first,  in  estimating  the  total  quantity  of 
chlorine,  and  then  the  quantity  of  chlories  after  the  free 
lijrdrochloric  acid  has  been  driven  off  by  heat:  subtracting 
the  second  result  from  the  first,  the  amount  of  chlorine  not  in 
combination  is  obtained,  and  from  tWs  the  percentage  of 
hydrochloric  acid  can  readily  be  calculated. 

1,  D(cinornwl  solutmi  of  siltrr  71  i/m^r,  containing  16^997 
^^g^^ammes  of  pure  silver  nitrate  dissolved  in  900  cc.  of  25  per 
cent  nitric  acid;  50  cc  of  the  liquor  ferri  persulphatis  (B.P.) 
r  added  and  the  mLxture  diluted  with  water  to  1000  cc. 
^  2,     DecinarmcU     solution     of     ammonimn     mlplwcyanatc 

H        *  Sf*  Halliburton's  "Chemical  Pbysioloj^y  and  Pathology/'  and  Garogee's 
H  ** Fhyai ©logical  Chemistry,**  vol.  ii.  p.  499.     Also  Martiua  and  Luttke,  op.  eit. 
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(NH^CNS),  coDtaining  7'6  grammes  of  the  salt  to  the  U&e, 
Tills  solution  abided  to  the  sili'er  nitrate  solution  gi%*66  ii 
excess  a  reddish  colour.  It  must  be  standardised  against  tbe 
silver  solution,  so  that  on  nuxing  10  cc,  of  each  solutioii 
reddish  colouration  just  appears. 

The  determination  of  the  total  chlorine  is  made  as  folic 
to  10  cc.  of  the  shaken  gastric  contents  add  20  cc.  of  the  sfl 
solution  ;  shake  and  set  aside  for  a  few  minutes.  Dilute  witi 
water  to  100  cc,  and  filter  through  a  dry  filter.  The  pre- 
cipitate on  the  filter  contains  the  chlorine  in  combination  witi 
silver,  while  the  filtrate  contains  the  excess  of  sih'er  solutioo 
used.  This  is  estimat^^d  by  taking  50  cc.  of  the  filtrate 
adding  the  sulphocyanate  sohitiou  until  a  red  colour  ap] 
The  number  of  cc-  used  multiplied  by  two,  equals  the  numl 
of  cc,  of  silver  solution  used  in  excess.  The  amount  of  silkier 
in  combination  witli  the  chlorine,  and  thus  the  amoimt 
chlorine,  are  now  easily  calculated. 

The  determination  of  the  chlorine  in  the  form  of  salts 
made  as  follows:   place   10  cc.  of  the  gastric  contents  ia 
platinum  capsule  and  evaporate  to  dryness.     Ignite  the  residi 
until  it  no  longer  bm'us  with  a  flame,  and  extract  the  chlori 
by  grinding  the  residue  with  hot  water  up  to  100  cc.      Fd: 
and   add  to  the  filtrate   10  cc,   of  the  silver  solutiom 
excess  of  silver  used  must  be  estimated  and  the  amount  of 
chlorine  in  the  same  way  as  in  the  first  process. 

The  chlorine  present  in  the  form  of  chlorides  is  subtracted 
from  the  totiil  chlorine,  and  the  resulting  number  multiplied 
by  0'0o65   gives    the  amount  (weight)  of  hytlrochloric 
present    in    100   cc.  of   tlie   gastric   contents.^       The   wh 
estimation  takes  about  an  hour  to  perform. 

For  estimating  the  amount  of  volatile  acids  present, 
only  method  is  t<>  distil  the  stomach  contents  in  the  manner 
described  on  p.  132,  and  determine  the  acidity  of  the  distillate. 

For  estimating  the  lactic  acid  present,  the  volatile  aci 
must   first  be  got  rid   of,   and   the  lactic    acid    removed 
repeated  extractions  with  a  large  excess  of  ether  and  the  acidity 
of  the  extracts  estimated  (Calm  and  von  Mering)*      k  secon< 
method  is  by  means  of  the  "  cmffijticni  dc  partaijc.''     Tlus  Utter 
'  See  Gaingee,  op,  ciL 
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iod  depends  on  the  fact  discovered  hy  Berthelot/  that  if 

^Tfttery  solution  of  an  organic  acid  and  a  mineral  acid  lie 

iken  with  an  eqnal  volume  of  ether,  a  certain  amount  of  the 

:>rganic  acid  dissolves  in   it,  the  amount  varying  with  each 

>iganic  acid,  but  remaining  constant  for  the  same  acid  at  a 

jven   temperature.      Tlie   proportion  of  the  amount  of  acid 

lissolved  liy  the  ether  to  the  amount  of  acid  in  the  watery 

Liquid   l:jelow  the  ether  is    the  "  coefflcutU   (h  paria^cj*      The 

Ijnetfaod  re»]iures  great  care,  as  the  temperature  must  l>e  kept 

leoDBtant. 

It  must  be  said  that  for  nnlinary  clinical  purposes,  these 
[methods  are  too  complicated,  and  that  with  regard  to  ordinarj' 
If^ses  the  following  points  are  the  only  ones  that  need  be 
I  ejcamined : — 

1-  The  total  acidity  of  the  stomach  contents  (p.  12G). 

2.  The  determination  of  the  presence  of  free  acids  (p.  124). 

3.  The   detennination   of   the   presence   of  free   HCl   by 
means  of  the  colour  testa  descril^ed  (p.  128). 

4.  The  detennination  of  the  presence  of  lactic  acid   by 
iking  the  concentrated  gastric  contents  with  ether,  and  testing 

means  of  the  colour  tests  for  the  acid  in  the  ether  residue 
[(PL  131). 

5.  Tlie  determination  of  the  presence  of  the  volatile  acids 
|(F  132). 

6.  DdermiruUion  of  the  Prescript  of  (he  Products  of  Digestion 
the  Staniach   Contents. — It   is  important  in  some  cases   to 

liletect  the  presence  of  albumoses  and  peptones.     The  presence 

I  of  these  bodies  in  a  liqmd  wliich  has  regui^gitated,  or  has  been 

%*L>mit^  or  removed  from  the  stomach  shows  tliat  the  organ  is 

capable  of  secreting  pepsin  and  hydrochloric  acid.     A  necessary 

*  precaution  must  be  observed  in  ascertaining  wliether  peptonise^I 

\  food  is  taken  or  not ;  if  it  is,  no  deduction  can  be  made  that 

ih©  peptones  found  were  formed  in  the  stomach, 

Albumoses  and  peptones  are  verj"  rarely  absent  from  the 

»ccntents  of  the  stonmeh  when  these  are  vomited  or  removed 
tm  the  stomach-pump.     This  is  true  if  the  vomit  is  very  liquid 
^  Hcrt helot  et  Jungfleish,  Ann,  de  chitn.^  Paris,  tome  xxvi.  p.  396, 1S72  ;  alio 
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I'liil.  '  -iloiir   iH'iri;^  (IcvrhijM-il  at   the  junction  of  the  liquids  if 
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albtimofies  and  peptones  be  present.  This  is  a  very  rough 
method,  and  is  not  comparable  in  delicacy  to  the  first  one 
described. 

The  biuret  reaction  is  common  both  to  albumoses  and 
|>eptones,  and  as  a  rule  it  is  not  necessary,  clinically,  to  do  moi*e 
than  this  test.  If,  however,  it  be  reqiured  to  know  whether 
albtinios^  are  present,  the  following  reactions  nuiy  be  performed. 

1,  To  a  small  portion  of  the  llc|uid  add  neutral  ammonium 
sulphate  ((NH^)2S0J  until  no  more  dissolves  on  shaking;  if 
albumoses  ai*e  present  they  are  precipitated  and  usually  float 
on  the  surface  of  the  liquid 

2.  Add  nitric  acid  to  the  clear  stoniach  contents  drop  by 
^diopi  if  a  precipitate  forms  it  is  due  to  proto-albumose.  It 
i6<J&Mol¥es  on  heating  and  comes  down  again  on  cooling. 

In  testing  for  ordinary'  clinical  purposes,  ix,  to  determine 
whether  any  digestion  has  occiuTcd,  it  is  sutficient  to  neutralise 
the  tillered  stonmch  contents  for  the  presence  of  syntonin,  and 
to  perform  the  hiuret  test  for  the  presence  of  the  final  pro- 
ducts of  digestion,  albumoses  and  peptones. 

7.  DdcnnincUian  0/  llw  Fn-s*mcf  of  Pepsin  in  the  Stomach 

Conitnis,' — The  presence  of  pepsin  in  a  liquid  is  determined  by 

liie  fact  that  if  hydrochloric  acid  be  added  to  the  amount  of 

'■bout    0*2    per    cent,  the    liquid   transforms  coagulatetl  egg- 

tlbtmiin  into  albumoses  and  peptones.    The  actual  manipulation 

Mpes  somewhat  according  to  the  composition  of  the  stomach 

^^Biteuta.     These  must   in  all   cases  \m  strained  and  filtered 

P  until  a  clear  solution  is  obtained.     This  clear  filtrate  usually 

contains  albumoses  and  peptones ;  it  may  be  very  acid  or  only 

slightly  so,  or  it  may  l>e  neutral. 

■  1.  If  only  slightly  acid  or  neutral,  the  method  employed  is 

aa  follows :  A  solution  of  egg-albumin  is  made  by  separating 

the  white  of  one  egg,  cutting  it  up  with  scissoi-s  and  shaking 

with  200  CO.  of  water,  to  which  two  drops  of  acetic  acid  (B.R) 

hiive   !»een  added.     Some  flocculent  shreds  of  membrane  are 

allowed  to  settle,  and  the  clear  supernatant  albuminous  solution 

is  poured  ofif.     Twenty  cubic  centimetres  of  this  are  placed  in  a 

laxge  test-tul*e  or  flask  and  coagulated  firmly  by  heat,  a  small 

drop  of  acetic  acid  being  added,  if  necessar}',  to  ensm-e  complete 

coagulation.     The  coagulated  albumin  is  now  ready. 
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To  this  mixture  of  coagulated  albiimm  and  wat^r  add  th 
followmg  in  order  : — 


Aeidum  hydrocMoricum  dilntiun 

Distilled  water 

Filtrate  of  stomach  contents    . 


20drop«. 
70  oc 
10  cc 


Make  a  similar  niLxture  as  a  control  experiment,  but  befoi 
adding  tlie  filtrate  of  tbe  stomach  contents,  boil  it  do  as 
destroy  any  pepsin  present.     Place  both  test-tubes  in  the  wa 
chamber  at  40°  C,  for  one  hour.     If  the  stomach  contents  < 
tain  pepsin,  the  coagulated  albumin  in  the  first  test-tul>e 
Vje  cc>nipletely  or  nearly  completely  thssolved ;  and   the   biuiet 
reaction  obtained  will  be  much  more  brilliant  in  colour  than  in 
the  second  test-tube*     The  object  of  having  a  second  test-tabe 
containing  the   boiled  filtrate  of  the  stomach  contents  is  that 
these  already  contain  albumoses  and  peptonea     The  reactions 
of  these  bodies  are  not  destroyed  by  boiling,  but  the  pepsin  is, 
so  that  at  the  end  of  the  time  of  digestion  the  amount 
albumoses  present  in  the  first  test-tube  (which  is  equal  to  i 
amount  formed  plus  those  already  present)  may  be  compared  i 
the  amount  already  present  in  the  gastric  contents. 

Carried  out  with  the  precautions  given,  tliia  method  is 
very  trustworthy  one  for  determining  the  presence  of  pepsin  iu     j 
the  stomach  contents.        ,  ^| 

2.   If  the   stomach  contents  are  very  acid,  they  must  m^ 
strained  and  filtered  as  before.     Tlie  acidity  may  be  due  to 
HCl  alone,  or  in  association  with   the  organic  acids — lactiq 
acetic,  butyric.       Before  nsing  such  a  liquid   for  testing  fofl 
pepsin,  it  must  be  neutralised  and  any  precipitate  filtered  oil 
The    subsequent    procedure  is    precisely  similar  to  that  ju 
described.     The  results  are  not  quite  so  accurate  as  in  the  fir 
instance,  if  oi*ganic  acids  are  present ;  but  there  is  no  diificult 
even  in  this  case  of  deterniining  whether  active  pepsin  is  present 
in  the  gastric  contents  or  not. 

If  a  more   accurate  method  is  requii^ed,  the  neutralised^ 
filtrate  of  the  stomach  contents  may  be  concentrated  to  sb 
bulk  in  vacito  over  sulphuric  acid,  and  then  thrown  into 
large  excess  of  alcohol :  a  precipitate  falls  which  contains  th 
pepsin.     This  precipitate  is  removed  and  dissolved  in  waD 
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the   solution  l>eing   tested  as  regards  its  digesting  action   in 

the  same  manuer  as  above  described. 

The  presence  of  tJts  curdliTig  ferment  is  readily  determined 
[by  neutralising  the  stomach  contents  with  dihite  sodu  solution, 

and  adding  10  cc.  to  a  similar  quantity  of  milk.  The  mixture 
I  must  be  neutral.  If  the  mixture  is  placed  in  the  wann  chamber, 
;  coagulation  of  the  milk  occurs  in  about  fifteen  minutes,  when 
^the  ferment  is  present. 


EXAiTPLES    OF   THE    EXiVillXATION   OF  THE    SlOMACH 

Contents. 


As  examples  of  the  examination  of  the  stomach  contents. 
three  case^  may  be  taken  wliich  illustrate  the  chief  varieties 
of  liquids  vomited  or  removed  from  the  stomach  in  diseased 
conditions :  a  case  in  which  the  vomited  matters  were  neutral 
or  nearly  so;  a  second  case  in  which  they  were  liyperacid, 
due  to  an  excess  of  hydrochloric  acid;  a  third  case  in  which 
they  were  hyperacid,  due  to  au  excess  of  the  organic  acids  of 
fenneutation. 

Case  L — ^ilale,  aged  forty-fc»ur  years,  w  ith  the  symptoms 
of  subacute  gastritis.  The  vomit  examined  was  ejected  during 
the  stage  of  convalescence,  the  patient  being  c»n  a  liquid  diet 
of  milk  and  beef-tea  without  any  solid  food  whatever* 

The  vomit  was  small  in  quantity,  and  consisted  of  a  large 
amount  of  very  tenacious  and  stringy  mucus,  and  a  small 
quantity  of  Uquid  in  which  there  were  one  or  two  clots  of 
casein*  The  mucus  was  strained  off  through  a  Chamber- 
land's  porcelain  tilter  and  40  cubic  centimeters  of  a  clear 
yellowish  liquid  obtained. 

Tliis  liquid  gave  a  brilliant  biuret  reaction,  showing  the 
prefience  of  a  large  quantity  of  albumoses  and  peptone. 

Aculiiy, — It  was  very  faintly  acid  to  litmus  paper. 
TropoBolin  gave  no  reaction  for  free  acid,  and  ether  extracted 
BO  acid  body*     The  liquid  was  practically  neutral. 

Piffe$tive  Activity, — A  digestive  mixture  was  made  as 
fitUows: — 
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fiit.  but  no  free  acid,  and  gave  neither  of  the  tests  for  lactic 
acid.      Liictic  acid  was  therefore  absent. 

Volatile  Aciditf/. — 50  cc.  of  the  vomit  was  twice  distilled. 
The  distillate  was  not  acid,  and  consisted  only  of  water.  Xo 
Viihitile  acids  were  present. 

Total   AddUy, — 20    cc   of   the    vomit  were    diluted    to 
300  cc.  with  water  and  divided  into    two  portions  of  loO 
_cc.,    each   portion   was    tieutrfdised    hv    9    cc.   of   decinormal 
9lmion  of  sodium  hydrate  (pheuol-phthalein   being  used  as 
indicator).      Therefore   100   cc.   of   the  vomit   would  be 
Ifcralised  by  90  cc,  of  the  so<la  solution;  and  as   100  cc. 
this  solution  corresponds  to   0*365  gramme   of    HCl,  90 
would    correspond    to    0*329    gramme     HCl,    which     is 
percentage  of  acid  in  the  vomit. 
The  results  of  the  analysis  therefore  are : 
A  large  amount  of  undissolved  starch,  with  peptones  and 
and  a  high  percentage  of  HCl  (0*3:1  grjimnie  per  cent), 
only  acid  found.      This  shows    that  in   this    particular 
that  one  and  a  half  hours  after  a  meal,  consisting  almost 
ly   of  starch  and   milk,  the  acidity   of  the   stomach  had 
iy  risen  to  far  above  the  normal;  digestion    was   pro- 
ag,  hut  the  hyperacidity  caused  vomiting.     It  was  a  case 
fliypersecretion  of  hydrochloric  acid. 

Cabs  III. — Female,  aged  seventy,  with  enormous  dila- 
[Uitian  of  the  stomach;  no  definite  tumour  to  be  felt  or  signs 
[  carcinoma  ventriculi.  The  patient  was  on  a  diet  of  peptonised 
with  one  egg  to  the  pint  of  milk,  five  ounces  Ijeing  given 
^ every  four  hours;  peptones  were  also  given  every  four  liours. 
!  The  stomach  contents  were  removed  by  the  pump  about  one 
I  hour  after  the  last  feeding  with  peptonised  milk. 

General    Character    of  Liquid    Removed, — Frothy,   yellow, 
I  ttirbid*  with  a  fine  yellowish  deposit  on  standin^^  and  a  tliin 
pale  liquid  above. 

P^jftcnes. — Well  marked  biuret  reaction. 
Sugar, — Fehling's  solution  readily  reduced. 
Mieroscopicnily. — Large  quantities  of  saceharomyces*  with 
'groupa  of  sareina»  a  few   bacilli,  and  a    few  cocci,  some  in 
Ichaiiiflw 

BoiUriologkal    Rmminrtiion, — Cultures    were     made     in 
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::  ---  NlH"  -r-:mlL^\  I'.l  :■:,  :f  the  stomach  contents 
=  ■:*!-:   ij--'-^  :^r  i-ri:  :-e:k;:.ei  iiS  HCL 

''''.:/'.  A:.  -  . —  y.  :•:-.  lisrlllt-i  iw:c*.  gave  60  cc  of 
i::i  ll^V-lL:.:r  -xlu'l  -sris  i-T-n-ili5c*i  ':  y  21  c<-,  of  ^  noimal 
XaH*.*.  .'.  Iv.'  :■:-  :f  ^iiLii.:'::  :-::::-ei:L5  contained  a  volatile 
a:-:i::y  vri:.!  -w:  ili  V  ziTurrilis-ri  oy  42  co,  y\j  nonnal  XaHO. 
T:.e  I>:illi:-  jivr  i..  iro::!;:.  \r::h  iVrric  chloride;  acetic 
a-::.*  -.7  '  i'tSr:.:.  ".  ::  *:u:yri:  r:l.er  was  evolved  on  heatiii*; 
V.-":".  >:1: '..irl:  ?.i.i  ii. :  :iI;:--:L  >:r::v  luryrie  acid  was  the 
■  :-Iy  V  li-.ilr  :.::I  iref-r:.:.  :':.r  v  ":.:ile  acidity  wiis  eqiKil  to  OoT 

i".-  •  -■!.:?.■  . — T'.e  vil.rr  extract  of  the  residue  after 
the  vvl/atile  riii.ls  Lai  Ik-tIi  ::■::  rid  of  contained  fat  and  a 
Ir^re  ac:-.:.  whiih  ir:ive  h.-'h  :l.e  colour  tests  for  lactic  acicL 

Tii's  '.k-iTee  of  nx^-i  aciiiiy  estimated  as  in  the  manner 
o^scnl*  i  Wiis  f'.'UDd  t  :•  Iv  tha:  00  cc,  ^  normal  XaHO 
ij':'Utral:-?e«i  100  cc.  =  0*'4r  in-aiume  lactic  acid. 

The  fixed  acidity  estimated  after  simply  evaporating  the 
.sto:ii:::li  contents  to  get  rid  of  the  volatile  acids  (see  p.  133). 
\va^  j»roved  to  l.»e  of  tlie  same  dt-gi-ee. 

iJyjKdirc  Actiritif. — The  digestive  activity  of  the  gastric 
contents  was  tested  hy  the  following  experiment 

Forty  cc.  of  tlie  stomach  contents  were  neutralisal  with 
soda,  diluted  to  100  cc.  and  three  drops  of  HC'l  addeiL  Two 
liundred  cc.  of  solution  of  etrtr-albumin  were  made  from  the 
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white  of  an  egg.  Fifty  cc.  were  placed  in  each  of  two  flaak8 
(A,  B)  and  coagulated  by  heat.  To  each  of  these  flasks 
50  cc.  of  the  neutralised  and  diluted  stomach  contents  were 
added^  and  the  mixture  in  flask  B  was  boiled.  Flask  B  there- 
fore acted  as  a  control  in  two  ways :  it  was  jirecisely  the 
same  mLxture  as  in  flask  A,  containing  the  same  amount  of 
peptones  which  were  found  in  the  gastric  contents,  but  the 
activity  of  any  pepsin  present  was  destroyed  liy  boiling : 
therefore  the  digestion  of  the  albumin  in  flask  A  could  be 
compared  with  tliat  in  flask  B. 

The  two  flasks  were  kept  at  98°  ¥.  for  twenty-nine  hours. 
In  five  hours  no  diflierence  could  be  discovered  between 
tiiem*  At  the  end  of  twenty-nine  hours,  the  albumin  in 
flask  A  had  diminished  as  eompired  to  tliat  in  flask  B,  but 
Ihe  difference  was  not  great,  and  the  biuret  reaction  was  not 
more  intense  in  A  than  in  B.  The  digestive  acti%dty  of  the 
liquid  tested  was  therefore  practically  nil. 

Summ(ir^  of  the  Arud^S'is.—IiydroeMoTic  acid  was  absent* 

the  hyperacidity  was  due  to  lactic  acid  (0^54  per  cent) 

butyric  acid  (0'37  per  cent),  derived  from  l>aeterial  fer- 

itation  of  the  stomach  contents.      Pepsin  was  practically 

t.     The  results  are  illustrative  of  the  characters  of  the 

otnach    contents   in  great   dilatation  of  the    stomach    with 

terial  fermentation  of  the  food.      It  may  be  added  that 

this   ease,  as  peptones   were  given   with    the  food   in  the 

Tin  of  peptonised  milk  or  of  solid  peptones,  their  presence 

the  stomach  contents  was  no  sign  that  any  digestion  had 

ken  plac^'. 


t, — Methods  of  ExAMrxAxiox  of  the  Dioesttve  Activitv, 
OF  THE    Mechanical    Poweb,   a5D    of   Absorition 

OF    THE    StOMACU. 


It  has  already  been  pointed  out  that  the  examination  of 

Dmited  matters  in  many  instances  gives  a  correct  indication 

the  digestive  actiWty  of  the  gastric  juice  in  individual  cases, 

ace  from  it  may  be  learnt  the  facts  not  only  that  hydro* 

Joric  acid  and  pepsin  are  secreted,  but  that  albumoses  and 
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with  400  cubic  centimeters  of  lukewarm  water,  the  last 

ions  removed  being  tested  by  litimis  paper  for  neutrality, 

then  injecting   50  cc.  of  a  solution  of  soda  (3  per  cent) ; 

was  allowed  to  reraain  in  tlie  organ  twelve  minutes,  and 

then  removed  by  washing  out  the  organ  with  400  cc.  of 

Iter.     If  after  twelve  minutes  the  soda  solution  is  neutralised, 

le  HCl  secretion  of  the  stomach  is  nonnal;  but  if  the  secretion 

deficient,  the  solution  remains  alkaline.     The  presence  of 

in  .the    liquid    removed    am    l>e    detennined    in    the 

ler  previously  described  (p,  139). 

Another  method  also  used  by  Leube  is  to  inject  100  cc. 
ico-cold  water  tlirough  the  sound,  after  the  stomach 
been  thorougldy  washed  out.  After  remaining  in  the 
ten  minutes,  the  liquid  and  secretion  nuiy  be  removed 
wsshing  out  with  300  cc.  of  water.  The  presence  of  HCl 
of  pepsin  may  be  readily  determined  in  the  liquid.  In 
cases,  no  doubt,  as  Leube  found,  these  methods  are 
lufRcient  in  tliemselves  to  indicate  a  deficiency  in  the  secretion 
Df  the  gastric  juice :  but  a  little  consideration  shows  that  such 
aethoda  are  not  the  most  serviceal>le  that  can  be  employed. 
Iiey  Tirill  clearly  show  whether  hydrochloric  acid  and  pepsin 
secreted  or  not ;  but  this  is  not  the  chief  point  required  to 
known.  In  most  cases  of  disordered  digestion  it  is  not  so 
ditch  a  question  whether  hydrochloric  acid  and  pepsin  are 
Bted,  for  in  only  a  few  diseases  are  they  actually  absent ; 
lor  is  it  solely  a  question  whether  stimuli,  such  as  an  alkali 
|>r  ice-cold  water,  will  produce  secretion,  but  whether  dm-ing 
whole  time  that  a  mixed  meal  remains  in  the  stoniaeh 
is  a  sufficient  secretion  of  gastric  juice  to  digest  the 
tids  and  to  reduce  it  to  the  condition  of  chyme.  The 
tion  r>f  the  gastric  juice  must  l3c  a  continuous  one,  just  as 
be  movement  must  be  continuous  for  ellicient  digestion  to 
ke  place.  So  that  these  metho<ls  of  obtaining  tlie  gastric 
|taice  are  not  of  much  practical  importance.  Indeed,  for 
ting  the  digestive  activity  of  the  gastric  juice  secreted,  some 
[kind  o(  proteid  food  most  be  given,  and  the  effect  of  the 
\  jaice  on  this  during  a  certain  period  deterramed. 
T^A  Jot  the  Actimiy  of  the  Gastric  Jmce,^ — The  most  con- 
[veQient  way  of  doing  this  test  is  to  give  boiled  white  of  egg 
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ytk  of  the  gastric  jiiife  on  tlie  proteids  of  the  food,  but  the 
Bt  of  the  movements  of  the  stomach.  With  regard  to  the 
aovements,  it  cannot  be  too  frequently  stated  that  not  only 
the  circular  and  churning  movements  be  continuous 
Itirmg  the  whole  period  of  stay  of  the  ff>od  in  the  organ,  but 
rhen  digestion  is  completed  and  the  food  rendered  semi-liquid, 
stomach  must  be  capable  of  propelling;  the  last  portions  of 
iyme  into  the  duodenum,  so  that  the  organ  is  emptied, 
diminution  in  the  circular  and  churning  movements  delays 
stion,  and  the  inability  of  the  organ  to  expel  all  the  food 
ito  the  duodenum  leaves  the  organ  constantly  with  some 
iquid  in  it  It  is  concerning  these  two  points  that  informa- 
tion is  required  in  cases  of  disordered  digestion  ;  they  are  as 
iportant  as  the  secretion  of  the  gastric  juice. 

All  these  points  may  be  determined  by  a  method  which 
been  of  the  greatest  ser\ice  in  the  diagnosis  of  disordered 
Btion.  viz,  the  method  of  a  test-metil* 

M€thod  of  Testing  the  Activity  of  the  Gastnc  Juice  and  the 
TMovenuTits  hy  means  of  a  Test-nuaL — The  object  of  a  test-meal 
to  determine : 

1-  The  activity  of  the  gastric  juice. 

2-  The  power  of  the  stomach  to  manipulate  the  food. 
3,  The  power  of  the  stomacli  to  empty  itseh"  in  a  certain 

Some  of  the   test-meals  which  have  been   introduced  do 

Inot  aiJecpiately  determine   these  points,     A  test -meal  ought 

ilo  be  considered  as  a  physiological   meal  of  moderate   btdk, 

loomposed    of    proteids,    carboliy<lrates,    fats»    and    water,    the 

leoostituents    of   which    are    readily    digestt^d    under    normal 

lecMiditiona ;  and  inasmuch  as  the  chief  function  of  the  stomach 

a  digestive  organ  is  the  action  of  the  gastric  juice  upon 

:iteid  food,  it  \b  advisable   that   the   test-meal   contain  an 

ftxcsess  of  proteid  food  stuft",  such  as  meat  or  white  of   egg, 

!wald*s  test-breakfast  consists  of  35  grammes  (1|  ounce)  of 

'^bread  and   J  of  a  litre  of  water.      This  contains  an  excess  of 

carbohydrates,  and  iloes  not  constitute  an  accurate  test  of  the 

jK>wer  of  the  stomach  to  manipulate  the  solid  food  or  to  empty 

bilaelf  after  the  digestion  of  a  moderately  sized  nielli.      But  it 

fii  of  value  in  determining  the  amount  of  secretion  of  gastric 
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juice  in  response  to  the  stimulus  of  food.     It   may  abo  be 
used  where  a  large  mexil  could  not  be  borue    by  a  patieai; 
although  in  such  cases  it  is  best  to  use  niilk  alone  or  whik 
of  egg  as  the  test-meal.     A  more  trustworthy  test -meal  far 
ordinary  cases  of  disordered  digestion  is  that   used  by  Leohc 
and  others.     It  consists  of  a  little  soup,  a  large  beef- steak 
(about  5  ounces)  and  a  small  broad  roll,  no  water  I»eiiiL"  '^ — ' 
with  the  meiil,  wliich  is  to  be  taken  at  midday.      The  \  : 
is   allowed    to  rest   after   the  meal,  and    the  stomach   mM 
preTinusly  be  fasting.     After  five  to  seven  hours  have  ekped 
the  stomach  contents  are  removed  by  the  sound  and  investigaled. 
Under  normal  conditions  the  stomach  is  completely  empty  at 
seven  hours  after  such  a  meal,  containing  only  a  little  netitiil 
liquid,  with  a  few  flakes  of  mucus.     In  tive  hours  there  is 
usually  some  undigested  muscle  fibres  and  starch  grains  still 
in  the  stoniacli  contents,  which  are  acid  and  contain  peptODesi 
In  disordered  conditions  delay  of  digestion  is  determined  bjr 
the  fact  that  in  seven  hours  after  such  a  meal  the  stomach 
still  contains  undigested  food,  is  still  acid,  and  contain 
The  liquid  removed    ft*oni    the  organ  may  be    exai 
the  methods  previously  described. 

The  test- meal  of  Leiibe's  was  used  by  him  in  the  observa- 
tions previously  quoted  (Chapters  IIL  and  IV.) ;  by  its  use  a 
fairly  complete  knowledge  of  the  functions  of  the  stoinach  in 
any  particular  case  of  disease  toay  be  obtained.  It  is  not  alwaj^ 
necessary  to  allow  the  io\A  to  remain  in  the  stomach  seven 
hours,  in  five  \Mmx%  a  little  of  it  may  be  removed  and 
examined. 

3Ittk<Kh  for  Tedimj  the  Mechanical  Pmoer  of  iht  SttnnndL — 
The  changes  in  the  mechanical  power  of  the  stomach  are  of 
great  importance  in  disease,  and  a  simple  method  of  te^\ 
is  greatly  to  be  desired.  Ewald  has  used  the  foil  v -_^ 
method,  Salol,  which  is  a  compound  of  salicylic  acid  and 
carboHc  acid,  is  decomposed  into  its  component  ports  by  the 
pancreatic  juice  as  soon  as  it  passes  from  the  stomach  inta 
the  duodenum.  The  salicylic  acid  ia  excreted  in  the  urine 
as  salicyluric  acid,  and  is  recognised  by  a  solution  of  ferric 
chloride,  which  gives  a  reddish  violet  colour  with  it  Ewald 
gives    1    gi'amrae  (15  grains)  of  salol    in    a   gelatin  capsule 
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%  after  the  midday  meal  In  hcaltliy  individuals  the 
icy  lie  acid  secretion  appoiirs  in  tlie  urine  in  sixty  to  seventy- 
BUDUtes.  Several  observers  have,  however,  obtained  very 
lug  results,  the  time  of  the  appearance  of  the  secretion 
in  healthy  individuals  varying  between  thirty  and  ninety 
minutes.  The  conclusion  is  tlierefore  that  the  test  is  of  service 
only  when  the  time  of  excretion  is  much  delayed.  Attention 
has  already  been  drawn  to  one  fallacy  in  such  a  method,  viz. 
reckoning  the  absorptive  activity  of  one  organ  in  terras  not  only 
of  the  absorption  but  also  of  the  excretion  of  a  chemical  substance 
ly  another  organ  supposed  to  be  healthy.  This  was  referred  to 
in  discussing  the  iodide  of  potassium  test  of  absorption  by  the 
atomach  (Chapter  III.  p,  1 07),  The  siilol  test  is  much  more  com- 
plicateil,  inasmuch  as  the  substance  has  to  be  expelled  from 
the  stomach,  to  be  decomposed  by  the  pancreatic  juice,  to  be 
■bsorl»ed  by  the  intestinal  mucous  membrane  and  to  be  excreted 
by  the  kidney ;  and  for  tlie  test  to  be  of  use  it  is  necessary  to 
suppose  that  the  pancreas,  intestinal  mucous  membrane,  and 
IddDeys  are  performing  their  functions  in  a  normal  manner 

Other  considerations  show  that  the  salol  test  is  quite 
valueless  as  a  gauge  of  the  mechanical  power  of  the  stomach. 
The  gelatin  of  the  capsule  is  soon  dissolved  in  the  gastric 
juice,  the  gramme  of  salol  is  set  free  and  is  practically  insoluble 
in  the  acid  liquid ;  the  fine  particles  are  passed  through  the 
pylorus  with  some  of  the  liquid  and  decomposed  in  the  duodenum. 
The  quantity  of  liquid  that  passes  through  the  pylorus  during 
digestion  of  food  in  the  stomach  varies,  as  has  been  shown, 
very  greatly,  according  to  the  consistency  of  the  digesting  food, 
and  therefore  the  rapidity  with  which  the  salol  would  be  sent 
into  the  duodenum  would  vary.  But  what  is  required  to  be 
known  about  the  mechanical  jxjwer  of  tlie  stomacli  is  not  that 
a  smnU  amount  <>f  a  sulistance  can  pass  through  tlie  pylorus  in 
a  certain  time,  but  that  in  a  certain  limited  period  the  stomach 
fsan  empty  iLself  of  the  mixed  footl  of  a  moderately  sized  meal. 
The  salol  test  is  no  reaction  for  this,  and  is  indeed  from  a  clinical 
and  practical  point  of  view  valueless ;  for  although  if  the 
reaction  time  were  gi'^'atly  pndonged  (say  to  120  minutes)  it 
would  indicate  diminution  of  the  mechanical  power  of  the 
stomach,  yet  in  mild  casea  of  disorder  in  which  it  is  most 


-■.ji:t 


— .  .    . ;.-  •  4J 


:i:::v 


t    "*  .""~  T  It',    '..ill'-rl'. 

„  :.. :  :•::.:    :  view 

.  '.:■•.;-  k:.  wlcd^e  ui 
:.-^  '.._>-:::•::  shyM 
1-.::::..  !>.  I-:::  :l  is 
;:vr  i:::v::y  ..t  il:.r 
-\-  ■^Lvihn.-r  the  cuii- 
-::. »  ire  ^^-«■relt1l;  ^-r 
.-  :;.i-:hanioiil  [Mjwcr 
i"".vh^i:    l.ir::tT   meal. 


"/.   li':- 


L-ipzig,  1S5>,  Xo.  47 


TESTS  OF  MECHANICAL  POWER, 


153 


T/t-strumitUs  io  he  uml  hi  Investif^atinif  the  Sloirmch  Ctrnknts. 
The    stomach  contents  are  removed  by  means  of  a  sound 
rbich  is  passed    into  the  organ,  and  wliicli  has  attached  at 
[itB  outer  end  eitlier  the  stonmch-pniap  or  an  aspirator. 

Tlie  stomal  sound  is  best  made  of  iinliarnbber,  nut  tiMj  soft 
too  hai\l;  it  must  be  from  80   to  90  cm.  (32  to  36  inches) 
long^  and  from  1^  to  2  cm.  in  diameter.       Its  end   must  be 
Islightly  conical,  peiforated,  and  with  two  side  (openings. 

To  withdraw  the  stomach  contents,  the  ordinary  pump  may 
fl*e  nse<l ;  it  is,  however,  a  powerful  instrument,  and  is  best 
[*«placed  by  an  itspirat<jr.  The  ordinary  "  medicar'  aspirator, 
Bttch  as  is  used  for  tapping  the  pleura,  serves  very  well,  the 
foiit^r  end  of  the  stomach  tulie  being  attaclied  to  one  of  the 
[tubes  of  the  bottle.     The  procedure  is  exactly  the  same  as  iu 


// 

Pio.  IL^B^iiu"  Sitcnnftcli  Aspirmtor.    5,  eonnectlon  with  stomach  mnnti  bjr  &  pieee 
f>r  gk^'tabing  ;  c;  ft  spring  clip ;  nt  /,  op4*n  ;  at  //,  elowil. 

snlesis  of  the  chest,  the  bottle  being  first  exhausted  by  the 
[air-pump.  Boas  has  devdsed  a  useful  modification  of  the 
[ordinary  indiarubber  ball  s^Tinge,  in  which,  by  the  insertion  of 
[a  Talve  between  tlie  stomach  sound  and  the  syringe,  the  stomach 
iteats  are  readily  withdrawn  and  emptied  through  the  syringe 
fiuto  a  vesael  (Fig.  17).  Expression  of  tlie  stomaeli  contents 
'  may  be  resorted  to  by  pressing  upon  the  abdomen,  if  the  patient 
[can  bear  it.  It  must  not  be  done,  however,  if  the  patient  is 
soffering  from  any  severe  illness. 

Alter  using  the  stomach  sound,  it  must  be  first  well  washed 
in  cold  water  l>y  allowing  a  stream  t<3  prt^s  througli  it,  then 
washed  in  warm  water,  and  in  1  in  20  carbohc  acid  solution, 
fittally  in  warm  water  again.  It  must  be  well  washed  before 
[being  again  used*  The  method  of  passing  it  is  very  simple. 
'Moistening  the  end  with  some  glycerine,  the  patient  is  placed 
io  the  sitting  posture  with  the  head  thrown  slightly  forward  ; 
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the  end  of  the  sound  is  now  passed  to  the  back  of  the 
pharj'nx,  along  the  posterior  wall  of  which  it  is  allowed  to  glide. 
Telling  the  patient  to  take  a  deep  breath,  and  then  to  swallow, 
the  sound  may  be  gently  pushed  onwards,  and  once  in  the 
oesophagus  it  is  easily  swallowed.  Accidental  entrance  of  the 
sound  into  the  larynx  shows  itself  by  coughing  and  dyspnoea; 
it  must  be  withdrawn  immediately  and  passed  farther  back- 
wards. 

CoTulUioiis  in  which  the  Stomach  Sound  is  not  to  be  Passed.^ 
Before  the  stomach  sound  is  pjissed  an  examination  of  the  patient 
must  be  made  to  see  if  any  serious  disease  of  the  thorax  is 
present.     It  is  contra-indicated  to  pass  the  stomach  sound: 

1.  When  there  are  any  signs  or  symptoms  of  thoracic 
aneurism  present. 

2.  When  there  is  a  severe  wasting  disease  or  a  disease 
tending  to  syncope :  advanced  pulmonary  tuberculosis,  car- 
cinoma, or  serious  cardiac  disease. 

3.  When  there  has  been  recent  bleeding  from  any  part. 

4.  In  cases  of  great  debility  or  in  patients  of  advanced  agei 

5.  As  regards  diseases  of  the  stomach :  in  all  cases  of  uloer 
the  introduction  of  the  sound  into  the  organ  is  dangerous,  and 
to  be  avoided  if  possible.  In  advanced  eases  of  carcinoma  it  is 
useless  as  a  means  of  diagnosis,  and  in  many  aises  of  functional 
disorder  it  is  imnecessary  to  use  it,  although  not  in  itself 
dangerous. 


THX    -- 


o.  Al:«=:ri::«.-:>   in   it-. 
cannot  r*r  aocuratielj  'irrt-rr- 
prjWHr  woul'l  affrt:  or.irry  ih- 
with  the  tVnd  or  art  f-.m^'rii  fr:: 
iion-al»soq»tion   of  su^rtr   wijuM 
fermentation. 
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4.  Besides  alterations  in  the  secretion  of  the  gastric  jirioi, 
and  in  tlie  movements  and  absorption  of  the  stomach,  there  are 
changes  in  the  blood  su]jply  and  in  the  processes  of  innenati**!! 
which  are  of  great  importance  in  diseiise.  As  rei^ardB  the 
blood  supply  there  may  be  anamiia  or  congestion ;  and  «l 
regards  the  innervation,  there  may  be  either  irritability 
diminished  excitabiLity  (irresponsiveness  of  the  stomach).  With 
irritability  of  the  stomach,  various  reflex  effects  are  observed— 
goMiric  reflexes — the  clinical  importance  of  which  is  verj'  great 
although  a  complete  explanation  of  their  causation  is 
forthcoming. 

5,  Lastly,  fuod  acts  not  only  as  a  ilirect  cause  of  th( 
alterations  described,  but  even  when  not  directly  the  cause  tb( 
changes  are  aggravated  by  the  food  taken.  Moreover,  the 
sence  of  food,  and  especially  of  carbohydrates,  is  the  fuel  fel 
bacterial  fermentation. 

To  obtain  any  clear  idea  of  the  processes  of  digestioo  i 
disease,  the  sympt^jms  which  are  referable  to  these  sev< 
pathological  conditions  must  be  considered  as  far  as  is  poeaibl^ 
in  order  to  be  able  in  any  individual  case  to  recogtiise  1 
symptoms  which  may  be  ascribed  dii-ectly  to  indigestion 
food  in  the  stomach ;  to  separate  reflex  effects  on  the  nonnil 
gastric  functions  from  reflex  effects  arising  from  disorder 
the  gastric  functions ;  and  to  differentiate  the  eflfects  of  di* 
ordered  gastric  functions  from  those  arising  in  the  other  paiU 
of  the  alimentary  tract.  Thus  certain  symptoms  referable  W 
the  stomach  may  be  either  part  of  a  disorder  of  the  organ 
may  be  a  reflex  or  direct  effect  of  some  disease  in  a  distBJBt 
part,  as,  for  example,  when  vomiting  is  the  result  of  utem^ 
renal,  or  cerebral  disease,  when  eructation  of  gas  (flatulence) 
intestinal  in  origin,  or  when  nervous  symptoms  arise 
referable  to  disordered  digestion. 

In  a  case,  moreover,  in  which  the  symptoms  are  refeiabl 
directly  to  the  stomach,  the  effects  produced  by  disonler 
fimction  of  the  organ  have  to  be  carefully  separated  (toA 
those  which  are  the  results  of  local  or  organic  disease — tiM 
carcinoma  or  inflammation — for  although  in  tJie  mfljoritjT 
instances  these  organic  diseases  produce  definite  symptoctf 
well  as  disordered  digestion,  yet  in  some  cases  the  diagnod 
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extremely    difficult     owing    to     the    absence    of    definite 
ipt'Oms, 

In  discussing  the  symptoms  referable  directly  to  disordered 

action  or  to  organic  disease  of  the  stomach,  a  little  considera- 

ioD  makes  it  clear  that  they  are  divisible  into  two  classes :  in 

Be  of  which  the  symptoms  are  direct,  arising  from  changes  in 

;m ;  in  the  other  of  which  they  are  indirect,  ix.  they  are 

-1  feels  arising  from  the  stomacli  and  residting  in  syn^ptoms 

J  referable  chiefly  to  the  nervous  system.     To  these  classes  may 

Ibe  added  a  subsidiary  one,  in  which  the  symptoms  are  referable 

the  effects  of  disordered  digestion  in  the  stomach,  but  also 

an  effect  on  either  the  salivary  secretion  or  the  intestinal 

[functions. 

I, — Symptoms  refeeable  directly  to  the  Stomach. 


1.  Serisaticms  in  the  Stojnaek  Ii*^{/ion, 

(a)    A  SenscUimi  of  Einpiint\%^  wJiich  before  food  is  often 

laasociated  with  pain  (gastralgia),  or  which  occurs  after  food  in 

rapid  digestion  and  in  rapid  emptying  of  the  stomach  contents. 

The    first    sensation    is    relieved    by    food,    the    second    only 

partially  so, 

(0)  Pain  in  the  Epigastrium  is  of  two  kinds,  according  as 
it  occurs  when  the  stomach  is  empty  or  wheji  it  contains  a 
meal. 

In  an  ttnpttf  stomach  one  form  of  pain  has  just  been  men- 
tioned (gastralgia)  which  may  occur  in  severe  paroxysms. 
Other  forms  occur,  viz,  severe  pain  in  acute  gastritis,  whether 
due  to  inflammation,  to  poisons,  or  to  the  invasion  of  bacteria 
(infective  gastritis). 

Fain  after  Food,  or  Fain  aggravated  hy  Food,  is  the  usual 
form  of  epigastric  pain  arising  from  the  stomach.  It  occurs 
in  two  forms,  lociUised  and  difluse.  The  diffuse  form  is 
associated  with  hyperacidity  and  bacterial  ferment4ition,  as  in 
eases  of  gastric  irritation  and  dilatation  of  the  organ.  It  is 
also  oliser\'ed  in  inflammation  of  the  stumaeh,  as  in  cataiTli 
and  tJie  other  fonns  of  gastritis.  Localised  pain  is  observed  in 
ulcer,  Bometimes  in  carcinoma  of  the  oi^u:  it  may  be  associated 
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of  Uquid.  The  acid  fluid  eructated  may  l>e  the  nonual 
acid  stomach  contents,  aa  in  cases  where  a  very  hirge  meal 
has  been  taken,  or  where  there  is  in'italjiHty  of  the  stomach ; 
during  the  process  of  digestion  the  food  acting  as  an  initant 
to  the  stomach,  and  causing  eructation.  The  fluid  may  be 
hrpemcid  tlue  to  an  excess  of  hydrot'hloric  acid,  as  in  cases  of 
^jTi^tric  imtation;  or  to  hydrochloric  acid  and  an  excess  of  organic 
.  :>ls.  As  a  rule  when  there  is  well  marked  bacterial  fermenta- 
tion of  the  food,  there  are  no  acid  eructations,  since  the 
stomach  is  usually  dilated ;  but  there  is  no  doulit  that  fer- 
mentation of  food  dues  occur  in  aume  cases»  merely  as  an 
occaBional  accident,  where  there  is  chronic  indigestion  of  fcNid. 
In  this  ease  the  aciils  eructated  would  consist  partly  of 
hydriJi^hloric,  but  chiefly  of  lactic  and  butyric  acids. 

The  most  common  varieties  of  acid  eructations  are  those 
which  occur  in  healthy  individuals  from  over- feeding  and 
ihtjse  occumng  in  gastric  imtation,  where  there  is  an  excess 
of  hydrochloric  acid  secretecL  A&  a  rule  acid  eructations 
occur  in  a  full  stomach ;  even  if  they  occur  a  long  time 
after  a  meal,  the  stomach  still  contains  a  large  quantity  of  food 
owing  to  its  delay  in  the  orgam 

(^)  Erudaiioti^  of  Neutral  and  Alkaline  Fluvls, —  hy  some, 
tlie  term  pyrosis,  or  water-brash,  is  applied  to  this  cuudition, 
but  it  is  cletir  that,  if  retained  at  all,  pjTOsis,  from  its  deriva- 
tion, ought  to  be  applied  to  acid  eructations,  which  are 
Ifirequently  very  **  fiery  "  in  character. 
Neutral  and  alkaline  Muids,  brought  up  Irom  the  stomach, 
have  various  modes  of  origin.  In  the  first  place  tlie  neutral 
wr  ulightly  alkaline  liquid  may  simply  be  the  saliva  swallowed 
altar  the  food  has  been  expelled  into  the  duodenum;  this 
ooetirs  in  some  cases  of  gastric  irritation  and  liyperacidity, 
the  stomach  condition  acting  reflexly  on  the  salivary  glands 
(see  p.  116).  Secondly,  the  eructtited  tluid  may  he  the  exuda*  | 
tion  into  the  organ  in  cases  of  mechanical  congestion  due  to  ' 
obstruction  or  to  dilatation  of  the  right  side  of  the 
This  is  not  a  common  condition,  but  it  does  occur  in 
i,  especially  of  mitral  valvular  disease.  Thirdly,  a 
ootnsnoa  cause  of  the  eructation  of  neutral  or  alkaline  liquid 
ii  the  delay  of  food  in    the   stomach,   which   reacts  in    the 
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following   manner.      After  a   meal   in   such    individuals 
processes  of  digestion  progi^ese  normally  up  to  a  certain 
the  food  being  broken  up  and  the  proteids  t»eing  digested] 
the  pepsin-hydrochloric  acid ;  and  when  the  cheJnieal  pr 
ore  completed,  most  of  the  ehjnne  is  expelled  int<»  the  ducn 
but  not  all,  since  the  motor  power  of  the  stomach  is  defieie 
What  remains  l>ehind  l»ecome.s  completely  digested,  and  ; 
ing  in  the  8t<:)mach  some  time,  the  acid  is  ahsorhed,  leavingi 
nearly  neutxal    fluid   containing  peptones.       It    is   this 
which  is  enictated,  and  which  by  its  long  stay  in  the  sto 
acts  as  an  irriUmt.     Such  eases  are  obsen^ed  in  gastric 
and  in    gastric   insufficiency,       A  last,    and    not    in&Bciii 
source  of  alkaline  Huid  in  the  stomach  is  the  regiu^tatJoiL  j 
bile   and  pancreatic  juice   into  the  organ   through   a 
pylorus.     This  occurs  chiefly  in  motor  deficiency  (atony)  i 
the  stomach, 

(y)  EnictaHoTis  of  Gas :  Flaiulenct  (see  p.  97). — I 
normal  digestion  in  the  stomach  and  small  intestines,  but  hltl 
gas  is  generated  from  the  digesting  food.  In  the  stomach  \ 
ciirbouic  acid  is  hlierated  by  tlje  gastric  juice  ftxjm  the 
bonates  taken  with  the  food ;  and  in  the  small  intc 
the  acid  cbjnne  decomposes  the  carbonates  of  the 
ereatic  juice,  hlieratiog  some  carbonic  acid  gas.  The  amo 
found,  however,  is  small,  and  gives  rise  to  no  symptoms. 
disease,  as  has  been  fully  discussed,  a  large  quantity  of 
chiefly  consisting  of  hydrogen  and  carlxinic  acid,  may 
generated  in  the  stomach  or  small  intestine  by  the  bac 
fermeiUati uu  of  carbohydrates.  Conditions  of  digestion  in  th 
stomach  influence  bacterial  fermentative  processes  in  the  sn 
intestine  (p.  116),  Thus,  if  the  stomach  contents  are 
slightly  acid  when  expelled  into  the  duodenum,  bacter 
fermen  tilt  ion  is  more  likely  to  take  place  in  the 
intestine  than  if  the  stomach  contents  are  normally 
abnormally  acid.  All  tlie  conditions  which  lead  to  Isacterilj 
fermentation  in  the  small  intestine  are  not  known,  but  til 
fermentative  processes  that  do  take  place  produce  lactic 
butyric  acid,  and  carl»onie  acid  and  hydrogen  gases. 
practical  point  is  that  even  when  no  bacterial  fermentatio 
occurs  in  the  stomach,  it  may  occur  in  the  small  intestt 
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ad  indeed  that   the  gas   eructated    from  the   stomach   may 

ae  from  the  intestines,  regurgitating  through  the  pylorus. 

is  undoubtedly  the  case  when  the  eructated  gas  contains 

[jhuretted  hydrogen  and  marsh  gas.     This  and  other  varieties 

flatulence  may  be  tabulated  in  the  following  manner : — 

1.  Hatulence  due  to  accumulation  of  small  quantities  of 
B,  chiefly  airl>onic  acid,  which  are  generated  from  time  to 
ae    in    the    stomach   and   small    intestine,   and    not    l>eing 

ibaorbed,  not  being  propelled  onwards   owing  to   the   motor 
Diency  of  the  organs,  are  eructated  by  the  stomach,  often 
the  end  of  the  day.     This  is  a  %^cry  common  form  of 
alence,  especially  in  the  middle-aged  and  the  old. 

2.  Flatulence  due  to  swallowed  air,  which  enters  the 
^miich  partly  mth  the  food  and  partly  with  the  swallowed 
iva.     Saliva  in  the  stomach  is  also  a  cause  of  flatulence, 

the  carbonates  it  contains  are  decomposed  by  the  acid 
gastric  juice  setting  free  carbonic  acid. 

3.  Flatulence  due  to  the  regurgitation  of  pancreatic  juice 
ito  the  stomach,  the   carbonates  it  contains   becoming    de- 

iposed  and   setting   free   carbonic   acid.       This  is  a  ver)^ 
|uent  form  of  flatulence,  and  ocxiurs  in  flaccidity  of  the 
ch  walls  and  patency  of  the  pylorus  ;  it  usually  comes  on 
the  end  of  digestion. 

4.  Flatulence  due  to  bacterial  fermentation  in  the  stomach ; 
and  continuous  in  cases  of  dilated  stomach,  passing  and 

iental  in  cases  of  chronic  indigestion  of  food. 

5.  Flatulence  due  to  the  exchange  of  gas  (CO2  and  N) 
en   the   blood    and   the  contents    of   the  stomach    and 

aes.     This  takes  place  normally  as  "  intestinal "  respira- 

on,  and  is  supposed  to  be  the  explanation  of  the  great  evolu- 

L  of  gas  occurring  after  severe  pain,  such  as  occurs  in  attacks 

'  migraine,  of  biliary  or  renal  colic,  or  in  neurotic  indi\iduals. 

Kothing    definite  is  known  as   to  the  source  of   the  gases. 

[Stated    in   such   cases,  Imt  it  is   surmised    that   tliey  are 

chai^ged  from  the  blood. 

(5)     VbmUinff    of   Stomach    6'<»i^e7i/.<i.  ^Vomiting    of    the 

omach  contents  may  or  may  not  be  a  symptom  of  disorder  or 

of  that  organ.     The  vomiting  centre,  which  is  situated 

the  tuedulla,  by  its  eflerent  tracts  controls  many  different 

II 
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muscles  and   secretory  organs,  and  by  its  afferoit  tod 
connected   with    many  organs  and  mneous   membnnit 
Chapter  L  p.  17).    The  causes  of  vomiting  may  be  Ymsm^t 

may  be  summarised  as  follows  :— 


Vomiting  not  associated  tifith  IHsordtr  or  IHseam  of  Ik 
StomacL 

1.  Due   to  mechanic^il    causes^  as   where   violent 
coming  on  after  a  meal   (in  pulmonary  tuberculosis^ 
bronchitis,  clironic  tonsillitis,  and  in  hooping  coi^)  eiufa  I 
causing  the  ejection  of  the  stomach  contents. 

2.  liellex  causes  of  vomiting  from  parts  of  the  body  < 
than  the  stomach  : — 

(a)  Infective  diseases,  especially  at  the  onset  in  child 
are  associated  with  vomiting,  which  is  in  relation  to  \ 
food,  occurring  after  a  meaL 

(j8)  With  severe  pain  (biliary  and  renal  colic,  dysmenc 
vomiting  is  obeerved. 

(7)  Jfauseom  smells,  or  disgusting  sights  lead  to  voiuitiiig,! 

witli  some  people  great  emotion  has  a  similar 
In  some,  particular  sounds  are  said  to  cause  vomit 

(8)  Cerclral  disease-  (meningitis  and  cerebral   tumom*)  is  j 

frequent  cause  of  vomiting ;  the  effect  being  appareati 
a  direct  one  on  the  medulla. 

(e)  Fiuwtumal  disturbance^  of  the  7ictvous  ^stcm^  such  u 
occurs  in  hysteria  and  neurasthenia,  is  frequenU; 
associated  with  vomiting,  which  in  some  cases 
co-rekted  with  suppression  of  urine ;  urea 
ammonium  chloride  being  found  in  the  vomit, 

(fj  Urwmic  or  renal  vomiting  is  not  due  to  a  reflex  effflj 
of  the  structural  changes  in  the  kidney,  but  to 
formation    and    retention    of    poisonous    subst 
associated  with  an  increase  of  arterial  tension. 

(17)    Vomiiing  in  i^iiedimd  obstriLction  and  in  perUonilis. 

Id  the  diseases  which  have  been  enumerated,  the  sb 
may  be   the  seat  of  disorder  or  disease   as  a   more  or 
accidental    occurrence,  and    its  condition   may  predispose  to 
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te  vamiting.  The  diagnosis  as  to  whetiier  vomiting  is  due 
to  one  of  these  conditions  or  to  disorder  or  diseiise  of  the  stomach 
is  not  always  easy  to  determine,  and  will  be  more  evident  after 
tbe  consideration  of  vomiting  i!i  disorder  of  stomach.  With 
r^ajrd  to  those  cases  due  to  mechanical  causes,  such  as  cough, 
the  dii^osis  is  simple  and  evident ;  the  violent  cough  super- 
vening on  a  meal  is  a  sutticient  cause  for  the  symptom.  So  in 
infective  diseases,  where  there  is  fever  associated  with  the 
specific  83rmptoms  of  the  disease,  the  diagnosis  is  evident ;  the 
vomiting  as  a  rule  being  only  an  initial  symptom.  In  cases, 
however,  of  cerebral  disease,  and  more  especiaUy  in  hysterical 
vomiting  and  in  that  associated  with  uraemia,  the  distinction 
between  the  vomiting  due  to  these  conditions  and  to  stomach 
disease  may  be  very  dithcuU,  if  not  impossible.  When  there 
is  optic  neuritis  and  severe  headache  (vertical  or  occipital), 
the  diagnosis  is  rendered  cleiir ;  as  also  in  cases  of  ura'mia 
when  there  is  albuminuria,  \vith  a  pulse  of  higti  tension,  an 
enlarged  left  ventricle,  and  retinal  hamorrhages. 

Vomiting  assoeitUed  with  diseasc^  or  disorder  of  the  stomach 
has  in  many  instances  pecuHarities  which  allow  of  its  diagnosis. 
These  peculiarities  are  determined  in  part  by  the  relation  of 
the  vomiting  act  to  the  taking  of  food,  and  in  part  also  by  the 
chemical  aiid  physical  characters  of  the  vomit. 

Vomiting  may  l>e  directly  caused  by  food,  as  in  the  case 
of  eating  an  abnormally  large  mixed  meal,  or  a  meal  containing 
a  large  quantity  of  indigestible  or  irritating  substances.  This 
kind  of  vomiting  is  readily  recognised,  since  it  occurs  once  and 
has  a  definite  cause,  and  the  ejection  of  the  contents  of  the 
stomach  relieves  the  symptoms.  In  some  cases  the  vomiting 
occurs  almost  directly  after  the  meal,  but  in  others  it  is  delayed 
for  five  or  six  or  eight  hours,  the  food  becoming  partly  digested 
but  remaining  in  great  part  in  the  organ,  owing  to  a  diminution 
of  the  movements.  Vomiting  is  also  due  to  hyperacidity  of 
the  stomach  contents,  to  the  continued  retention  of  food  as  in 
dilatation  of  the  organ,  to  nervous  irritability  of  the  stomach, 
to  the  presence  of  inflammation,  of  an  ulcer,  or  of  a  new  growth. 
The  acute  disorders  of  the  stomach  which  are  associated 
vomiting,  are  acute  gastric  catarrh,  toxic  gi^stritis,  and 
ive  gastritis,  in  all  of  which  the  vomiting  is  repeated. 
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and  oftea  ooatiiiuocis.  and  id  aoocmipaaied  Iqr  mermsBt  md  ps- 
afiietit  paijL 

The  chroiiic  disonlt^rs  and  diseases  of  XbB  stooiacli  WKh 
ciatt'd  mth  vomiting  are  nenmsis  of  the  oi^gan,  gastric  trri^^ 
gastric  c^itarrh,  ulcer,  carcixionia,  and  dilatation.  In  these  (»* 
ditions^  there  is  pain  closed  by  food  (gastric  irritatkin,  catani 
and  ulcer),  and  independent  of  food  (carcittoniA) ;  whik  a 
simple  dilatatioD,  which  is  only  a  symptom  of  disteasi^  tbert  a 
no  pain  if  the  condition  is  advanced. 

1.  In  gastric  irritation  and  in  gastric  Ciitiirrli  tJie  v.>init:n: 
occurs  after  food,  from  half  an  hour  to  two  hours  as  a  mfc. 
hut  the  vomited  matters  vary  greatly  in  the  two  oooditifiia 
ThuB  in  gastric  irritation,  which  is  an  irritative  eonditkiatf 
the  stomach  due  to  dietetic  irregularities,  there  is  an  increBaed, 
secj^tion  of  hydrochloric  acid  The  vomit  therefore 
lK»tli  of  digested  and  of  undigested  fond,  and  is  hj^peiacid,  \ 
to  the  presence  of  hydrochloric  acid  (Chapter  V.).  In  ^ 
gastric  catarrh,  on  the  other  hand,  there  is  a  deficiency  m  tiel 
tunount  of  hydrochloric  acid  Beci-eted,  and  an  increased  secir-I 
tion  of  mucus ;  the  vomited  matters  therefore  consist  of  mudi- 1 
gostetl  food  in  a  slightly  acid  mixture,  with  ropy  macu&  If  1 
thf  fiKHl  hiis  rejnained  some  time  in  the  stomach,  only  a  little  j 
undigested  food  is  present,  but  peptones  are  fouml,  andj 
aUhtuigh  free  hydrochloric  acid  may  be  practically  absent] 
ttcttvo  }iepsiu  is  present  (see  Case  L  p.  141). 

In  olc^r  the  vomit  has»  except  in  the  late  stages,  the  i 
olumeMS  aa  in  gastric  irritation,  but  in  this  case  the  von 
i«  pi\^1ihxhJ  in  part  by  the  hyperacid  or  normal  stomach  con- ' 
luMtl*  irrit4itii^  the  open  ulcer,  and  is  more  immediately  tfXr  ■ 
iHH'liHt  v^'itli  the  ingestion  of  food. 

S^  lit  oaranoma  the  vomiting  is  sometimes  due  to  paia,! 
«i%^^^)ii«a  lo  catarrh  of  the  muc43UB  memV>rane,  and  sometimes' 
1^  Ihf  MMrt  Uml  tlte  gastric  juice  is  unable  to  digest  the  food 
il  ^  ^Ml  Hels  Ihlis  as  an  inert  foreign  body,  and  is  ejecUid 
V*  -»k—  ---^^  tlia  vomiting  is  due  to  dilatation  of  the  organ 

V"  ^  "^^  ^  V 

\Vk  shMvtih^>k\  rf  the  stomach,  the  vomiting  and  the  vomited 
m,u ... .  ....    fulfill  x^  chanoletistia     In  moderate  dilatatiQn,| 

It  V  cmfli^  Um  Tooi^liaig  may  l>e  directly  refeiabte 
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to  a  meal  taken,  but  is  usually  not  so,  and  the  vomited  matters 
may  show  the  characteristics  of  that  in  catarrh  (%dz.  an 
excess  of  mucus,  and  a  deficiency  of  hydrochloric  acid),  or  there 
may  be  a  deficiency  of  hytkochloric  acid  simply.  In  well- 
marked  dilatation  of  the  stomach,  the  vomiting  has  no  direct 
reference  to  a  meal,  it  occurs  once  a  day  towards  the  evening, 
or  everj'  two  days  or  so,  when  a  large  quantity  of  liquid  has 
collected  in  the  organ.  The  characters  of  the  vomit  have 
already  been  described,  and  are  shown,  in  the  presence  of  undi- 
gested food,  of  a  small  amount  of  hydrochloric  acid  and  pepsin, 
and  of  a  lai-ge  but  varying  amount  of  oi-ganic  acids  (see  Case 
in.  Chapter  V.  p,  143), 

3.  Vomiting  in  neuroses  of  the  stomaefi  is  connet.  ted  with  the 
ingestion  of  food,  and  is  characterised  cliietiy  by  its  irregularity. 

(e)  ffmmatentesis  (Chapters  V.  and  XIII.), — The  stomach 
conditions  which  produce  haematemeais  are  :  mechanical  conges- 
tion caused  by  portal  obstruction,  or  dilated  right  side  of  the 
heart  (e.^.  in  cirrhosis  and  acute  congestion  of  the  liver,  in 

J  thrombosis,  in  cardiac  disease) ;  acute  congestion  and  in- 
ition,  as  in  the  different  forms  of  acute  gastritis;  ulcer 
and  carcinoma  of  the  stomach.  General  disease  also  produces 
hsematemesis.  such  as  acute  fevers  (severe  malaria,  bilious 
typhoid,  yellow  fever,  typhus)  anaemic  diseases  (haemophilia, 
leukaemia,  Hodgkin's  disease,  purpura,  scurvy).  Aneurisms 
may  rupture  into  the  stomach  or  blood  may  lie  swallowed. 
The  blood  which  comes  from  the  stomach  may  be  bright  red 
in  colour  if  the  bleeding  is  sudden  and  profuse  and  im- 
mediately vomited  (as  in  cases  of  an  ulcer  opening  a  lai-ge 
branch  of  an  artery),  or  it  may  be  dark  in  colour,  or  of  the 
appearance  of  coffee  grounds,  due  to  the  action  on  it  of  the 
acid  gastric  juice.  A  lai'ge  amount  of  blood  may  be  retained 
in  the  stomach  and  undergo  these  changes,  as  in  the  blood 
which  exudes  slowly  from  erosions. 

This  short  summary  indicates  the  symptroms  directly  refer- 
able to  the  changes  in  the  stomach  in  disease ;  but  they  are 
only  a  part  of  the  symptoms  which  result  from  disordered 
digestion.  The  changes  in  the  process  of  gastric  digestion 
which  have  been  described  as  occurring  in  disease,  as  well  as 
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the  pathological  changes  in  the  stomach  walls,  produce  sjmpf^ 
tcims  not  only  referable  to  the  organ,  but  otbeis  which 
be  called,  in  general,  gastric  reflexes.     These  reflex  sjmp 
in   some  cases   mask  the   true  stomach  symptoms,  and 
those  frequently  causing  the  most  distress  to  the  pttlient 
chronic  cases  of  disordered  digestion. 

In    many  of  the  s^nnptoms  abont  to  be  discussed,  il 
impossible  t<j  decide  exactly  what  pathological  factor  is  i 
ill  producing   therih     These   symptoms   are    snch    as  refei 
pains  in  the  head,  chest,  or  elsewhere;  palpitation,  cough,  j 
dyajmtra,  and  a  large  class  of  symptoms  referable  to  the  nervo 
Hysleui,  and  sliown  not  only  in  affections  of  the  higher  menu 
faculties,  but  of  the  emotional  faculties,  and  in  objective  \ 
sations,  such  as  vertigo,  buzzing  in  the  ear,  etc.,  and  in  ai&c-l 
tions  of  motion  and  sensation. 

In  the  explanation  of  such  symptoms,  three  eanses 
lie  considered:  (1)  eitlier  they  are  caused  by  the  disordeffid^ 
digestion  acting  refle.xly  tlirough  tlie  nervous  system;  (2)  or 
they  are  proilueed  by  certain  (unknown)  toxic  products 
ftuinrd  during  disordered  digestion;  (3)  or  they  are  pro- 
duceil  by  a  disordered  metabolism  of  the  tissnes  caused  by 
tlio  indigestion  of  food.  Iteser%'ing  the  fuller  discussion  of 
their  cause  until  the  symptoms  themselves  are  considered, 
it  is  well  to  bear  in  mind  that  disordered  digestion  in  the 
stunuicli  frequently  nccui-s  in  association  with  other  conditions^ 
Tims  it  may  be  present  in  "  nervous  "  individuals,  and  show 
certain  characteristic  features,  or  it  may  be  present  in  certaiii 
general  debilitating  and  w^asting  diseases  (chlorosis,  pulmonary i 
tuberculosis,  etc.)  which  will  stamp  the  disordered  digestioa 
with  certain  features,  or  it  may  be  associated  with  disorder 
digestion  in  the  small  or  large  intestine,  and  with  disorde 
of  funi'tiou  of  the  liver  and  pancreas.  To  a  great  extent  iIk 
symptoms  of  the  disonlered  digestion  can  be  dissix?iated 
lliose  due  to  a  general  disease,  but  in  the  case  of  disorde 
digestion  In  the  stomach  and  in  the  intestine,  the  question  is 
a  much  more  difticult  one,  owing  to  the  limited  knowledg 
possessed  of  fimctional  disorders  of  digestion  in  the  smaltl 
intestine,  and  of  functional  disorders  of  the  liver 
pancreas. 
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IL — Reflex  Stmptoms  of  Diborderkd  Digestion. 


1.  Appetite:     its     Diminution     {Anorexia)     or     Incretzse 

ffianlimia), — Physiologically,  appetite  or  the  desire  for   food 

an  expression  of  the  need  of  body  for  the  taking  in  of  food. 

lie  physiokigical  explanation  of  appetite  is,  however,  by  no 

18  simpla     Thus,   normally,  appetite  is  developed   when 

ifuach  is  empty  at  a   certain    time   after   a  meal,  and 

1  lintenance  of  a  heiilthy  appetite  depends  not  only  on 

emptiness  of  the  stomach,  but   on    the   regidarity   with 

rhich   tneals  are  taken.       It  m  supposed  by  some  that  the 

levelopment  of  appetite  is  caused  by  the  secretion  of  Siiliva 

in    *'  watering   of  the   mouth "),  which,  being  swallowed, 

Itimulates  the  secretion  of  a  small  quantity  of  gastric  juice. 

tut  id  though  tiiis  may  be  the  primary*  stimulus  in  the  develop- 

leut  of  appetite,  yet  it  must  be  considei^ed  that  appetite  is 

nervous  phenomenon,  dependent  not    only  on  a    stomach 

Erudition,  but  on  a  condition  of  the  central  nervous  system. 

A    normal   appetite  is  affected   reflexly    in   many    ways, 

'Thus,  as  is  well  known,  nauseous  smells  and  tastes,  as  weU  as 

disagreeable  sights,  wUl   take  away  the  appetite,  which   may 

be  lost  as  the  result  of  great  pain  and  mental  shock,  such 

a  great  grief  or  a  great  joy.      On  the  other  hand,  some 

iiells  and  sights  are  apfietising,  and  the  increased  appetite 

[developed  at  social  functions  is  so  well  known  as  only  to  be 

1  mentioned       Some  of  these    effects  on    the  appetite   result 

[from  a  reflex  action  through  the  peripliertd  nerves  of  smeU, 

sight,  or  taste,  or  of  an  ordinary  sensory  nerve,  while  others 

I  result  directly  from  the  central  nervous  system.     Tlie  physiology 

of  appetite  is  therefore  complicated,  and  in   disease   it  is  im- 

[  portant  to  bear  in  mind  that  the  appetite  nmy  be  affected,  as 

I  in  health*  in  two  chief  ways — 

1.  By  the  condition  of  the  stomach  itself 

2.  By  the  condition  of  the  central  nervous  system,  which 
Ijr  be  affected  either  directly  by  disease  or  disorder  or  by  some 
lend  disorder  of  the  body, 

(a)  Appetite  as  Affected  hy  the  Condition  of  the  Stmnach  itself. 


•48        SlUfPTVMS  REFERABLE  TO  LXn/GESTK 


cf  dkocdoBd  d^estioii,  the  uppedii 

BcreMed  dormg  a  oert&in  ^i 
ibod  causes  disturbance  aod  i 
far  food  rocars  at  each  meil; 
;  iS^  *  their  appetite  is  good,  bat  Ibej  i 
uie  as  a  mle  those  in  wbicl     - 
is  tlie  result  of  dietetic  irregularities,     l;  i 
tlie    afipetite   may    be    cultivated,  so  thit 
qiiatttitifg  of  food  and  food  acoessories  are  Ukm, 
sod  with  refirii.     A  oontiBiiattoe  of  such  a  habit  leads,  as  ha 
bsoi  seen,  to  disndaed  d%e6lioiL«  while   the  desii^  for  food 
stin  remmaam.     Tbese  eaaoi  wfll  afterwards  be  considered 
their  dinical  aapect  itiidff  the  heading  of  gastric  irritatioa 

As  a  role  in  chronic  discnderB  of  digesdoa  the  appetite  J 
impairpd  Thus  whenever  there  is  continued  delay  of  food  J 
the  stomach,  so  thai  the  oi^gan  is  not  empty  when  the 
meal  ia  takes,  there  is  in  time  impairment  of  the  ap 
This,  however,  does  not  occur  in  the  early  stages.  In 
the  appetite  for  die  midday  or  evening  meals  is  good»  wb 
that  for  break&at  is  diminished.  The  explanation  of 
common  symptom  (want  of  appetite  for  breakfast)  is  5impll| 
it  is  due  to  delay  of  food  iu  the  stomach  during  the  nig 
A  meal  is  taken  late,  in  a  condition  in  which  tJie  emptyifl 
of  the  stomach  is  delayed ;  the  patient  goes  to  bed  too  soon 
after  the  meal,  and  during  sleep  digestion  is  still  further  delayed* 
so  that,  often  after  a  restless  night,  the  stomach  is  not  quite 
empty  even  in  the  morning,  and  indeed  vomiting  of  the 
stomach  contents  may  occur  on  rising.  Ix)ss  of  appetite 
accompanies  dilatation  of  the  stomach,  whether  simple  or  due 
to  pyloric  stricture,  or  associated  with  bacterial  fermentatica 
of  the  food. 

The  appetite  is  also  impaired  when  there  are  organic 
changes  in  the  stomach  walls.  Thus  in  acute  intlammatioo 
(acute  gastric  catarrh,  and  other  forms  of  gastritis)  the  appetit* 
is  lost,  often  completely;  in  chixDuic  catarrh  there  is  great 
impairment  of  tlie  appetite  as  well  as  in  mechanical  congestion 
of  the  stomach.  In  cases  of  atrophy,  whether  primary  ^ 
secondary  to  inflammatory  pr(X^es8es,  there  is  a  similar  losa 
of  appetite^  and  anorexia   or  loss  of  appetite  is  an  imj 
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^t4im  iij  ciiiiLen      Ulcer  of  the  stomach  forms  an  exception, 
inch  as  in  many  cases,  even  the  majority,  the  appetite 
preserved. 

09)  Appditc  Affected  by  a  CondUwn  of  the  Central  Ncrvom 

tm  produced   by  a   General   Condition   of  the   Body. — The 

Bt  on  appetite  of  the   condition   of  the   central   uen^ous 

slem    is  a   most  important  point  for  consideration   in  dis- 

ered  digestion.     It  is  fre(|ueatly  stated  that  the  state  of  the 

ppetite  is  no  criterion   of  the    functional   activity   of   the 

Itomach.       This    statement    is,    however,    tnie    only    within 

lin  narrow  limits.     In  some  cases  of  functional  disorder 

ic  irritation)  there  are  symptoms  of  indigestion  of  food, 

[>ugh  the  appetite  is  gocKl  or  even  increased.     In  idcer  too 

appetite   may   be   unafl'ected.     When,  however,   there   is 

liioinished  appetite,  there  is  diminished  functional  activity  of 

|be  stomach.     The  conditions  which  affect  appetite  through 

Ihe  nenous  system  are  various,  and  may  be  considered  under 

^be  following  headings : — 

1.  A  direct  effect  on  tiie  central  nervous  system  due  to 
apation  or  disease. 

2.  An  indirect  eflect  due   to  a  general  condition  of  the 


Healthy  occupation,  which  means  a  combination  of  mental 
ad  physical  exercise,  maintains  and  stimulates  appetite; 
ace  of  occufiation  tends  to  diminisli  it.  Up  to  a  certain 
at,  the  increased  exercise  of  the  mental  faculties  increases 
the  appetite ;  so  too  with  physical  exercise.  In  both  con- 
ditions  there  is  an  increased  need  of  food  by  the  organism. 
but  if  the  increase  of  mental  or  physical  exercise  is  contiiauous 
ii.%  well  as  excessive;  if  it  is  associated  with  mental  worry 
|r  with  irregularity  in  the  taking  of  meals,  then  the  appetite 
lishes.  In  both  excessive  mental  and  excessive  physical 
icercise  the  effect  on  appetite  comes  through  the  central 
enrols  system.  This  is  less  apparently  so  in  the  case  of 
ical  exercise;  but  in  great  fatigue  or  continued  and 
ivc  manual  labour  the  chief  effect  is  not  on  the  muscles 
on  the  parta  that  govern  the  muscles,  viz.  the  spinal  cord 
bfain.  The  rest  to  the  central  nervous  system  given 
Iqr  aleep^  even  of  short  duration,  restores  the  appetite.     Ex- 


of  the 

the   milal 
but  there  ui 
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or   to    the 
acnnry, 
i),  or  to  hMmarAag^  there  ia  anorexia  or  ka  ( 
wfpetiliB,  dw  {iutlT   to   the   e&et  co  the  ce&tnd 
ijileni  end  pavtlf  to  the  efEsci  gq  the  digestive 
the  aecretioii  of  gm^tiic  jnioe  sod  the  motor  power  of 


In  dmnic  wiitiqg  dieeeaes,  beades  the  anaonm  prciduced. 
there  is  the  iDcreBaed  destmctioii  of  the  tiasiies^  chiefly  fit 
end  mosde,  which  is  diown  in  emaciation.  In  maligtiiu! 
diaeaaep  in  chronic  pulmonaiy  txiberculi>sis»  in  chronic  BrighVa 
disease,  and  in  diabetes,  there  is  iQcreased  destruction  of  Xissfit 
Up  to  a  certain  point,  increased  destructiou  leads  to  m 
increased  intake.  This  is  seen  in  diabetes,  where  the  onset  of 
tbe  disease  is  often  marked  bjr  an  increase  of  appetite;  bal 
eventaally  in  all  the  diseases  mentioned,  the  result  ia  loss  d 
apfietite:  the  increased  destruction  of  tissue  diminishes  tht 
vitality  of  the  tissues  and  organs  and  thus  affects  the  appetite 

In    butli   functional   and   organic  disease  of  the   nenous^ 
sy stern  >   the  appetite   njay   be  afll'ected.      There    may  be 
iiieieasfi  of  api>etite  (liouhinia,  polyphagia),  and  this  is  observtjJl 
in  cases  of  Iiysteria,  of  neurastlienia  and  of  maniiL     There  isj 
Hometimes  loss  of  appetite ;  but  the  two  chief  effects  on 
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siite  obsen'cd  in  disease  and  disorder  of  the  central  nervous 
ftm  are  a  var)  ing  appetite  (parorexia),  at  one  time  great, 
another  small,  and  a  craving  for  unsuitable  and  even  harm- 
substances  which  may  or  may  not  be  articles  of  diet.  The 
condition  is  observed  in  pregnancy  and  in  mania ;  the 
ler  is  a  feature  of  some  cases  of  nervous  dyspepsia  and  of 

of  the  stomach. 
2.   Thirst — Thirst  is  one  of  the  sj^nptoms  of  disordered 
stion.       It  is  a  desire  for  water;    and,  although  as    a 
ijraiological   process    it    is  not    completely    undei-stood,   yet 
go^  or  two  facts   in  connection   with   it  are  of  importance. 
the    first    placei  thirst,  or  an  increased  desire   for  water 
developed    in    those    conditions    in    which    there    is    an 
excretion    of   water   from    the   body   by   the    skin, 
eys,  or  intestines,  both  in  physiological  and  pathological 
itions.     Again,  thirst  is  not  allayed  if  the  water  dnink  is 
to  flow  out  of  the  duodenum  by  a  fistulous  opening 
floon  as  swallowed;  this  has  been  shown  by  experiment. 
absorption  of  the  water  is  thus  necessary  to  allay  thirst. 
en   thirst   is  present,  it^  more   distressing  symptoms   are 
ly  allayed  by  increasing  the  flow  of  saliva,  which  moistens 
diied  mouth  ;  such  as  the  drinking  of  a  small  quantity  of 
acid  liquid  which  causes  an  increased  How  of  saliva. 
There  is  thus  a  certain  proportion  betwcjen  the  amount  of 
flld  solids  in  the  body  which  must  Ije  maintained ;  if 
mt  of  water  is  diminished  then  thirst  is  developed. 
the  diminution  of  the  amount  of  water  in  the  body,  there  is 
^decreased  diffusion  of  salts,  and  of  the  excretion  products  of 
tissues  (the  chemical  products  of  their  metabolism).     Thus, 
the  circulation  of  the  blood  may  not  be  interfered  with 
great  extent,  there  is  a  diminished  interchange  betwt^en 
tissue  salts  and  the   salts   in   the  blood,  and   witli   the 
bed  excretion   of   the   metabolic   products   there   is   a 
d  activity  of  the  tissues.     Thus  the  desire  for  water, 
I<jcally  excited  by  tlie  dryness  of  the  mouth  and  the 
Bptiness  of  the  stomach,  is  yet  dependent  on  the  condition  of 
tissues,  and  no  doubt  arises  in  the  central  neiTous  system. 
The    main   conditions   with   winch    thirst  are    associated 
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\.  An  imcrtami  ixcrtHon  of  mcmi,  whether  in  yhrr-/ 
logical  coQ^tioiis,  audi  as  after  great  exettkm :  or  in  ^  ..:.> 
logical,  as  in  the  swea&%  stage  of  fevers^  or  in  the  «m 
chronic  waslii^  diacaaei  (c^*  lubercnlosis  of  the  longs): 

2.  An    imcrmmd  mereiitm   of  urine^  chiefly  in    Av-^^-< 
oonditioiia,  €^.  diabetes  meUitns,  diabetes  insipidns^  and 
eases  of  polyuria. 

3.  Ksi    imenasfd    9tersii(m    of   waUr    By    tJu    intt^tum^l 
Thirst  is  present  in  such  conditions  when  the  increased  seci»> 
tion  of  liquid  is  rapid^  as  in  acute  diarrhoea  due   to  irnriiT* 
(chemical  or  bact«;rial) ;  or  when  tJie  contents  of  the  i?t 

and  intestines  aie  rapidly  passed  out  of  the  body,  as  in  li^ 
diarrhoea.     In  some  instances,  however,  of  disordered  dii:  -    ^ 
thirst  is  present  eren  when  a  large  amount  of  liquid  -  :» 
passed  out  of  the  body.      In  these  cases  it  is  probable  X\u\  i^^ 
liquid  is  retainal  in  the  intestinal  tract  for  some  tiii 
thus  is  not  available   for   the   needs  of  the  tissneSb     li 
cases,  there  is  probably  a  diminished  peristalsis  (atony  of 
intestinal  wall)   with   diminished  absorption ;    in  other 
at  first,  the  retention  and  then  the  vomitinfr  of  the  contoitl' 
of  a  dilated  stomach  leads  to  thirst. 

4-  Irritation  of  the  stomach  by  certain  kinds  of  • 
able  food  leads  to  thirst  These  are  eliiefly  salted  or 
(smoked)  foods^  together  with  spices,  alcoholic  drinks,  toir 
and  other  food  accessories.  A  large  proportion  of  suit  with 
the  food  leads  to  thirst  to  a  slight  extent  by  acting  as 
irritant  to  the  mucous  membrane,  but  chiefly  by  causing  i 
increased  flow  of  liquid  from  the  blood  vessels  of  the  mil 
membrane  into  the  gut.  During  normal  digestion^  the 
portion  of  water  to  solids  in  the  digesting  food  in 
stomach  and  small  intestine  does  not  vary  greatly,  this 
due  to  tlie  constant  passage  of  water  from  the  digesting 
to  the  vessels  of  the  intestines,  and  vkt  vtrsd.  MTben,  how- 
ever, the  saline  constituents  of  the  food  are  greatly  increasri 
in  proportion  to  those  in  the  blood  and  tissues,  there  b  an 
increased  flow  of  liquid  into  the  intestine,  which  may 
remain  there  for  some  time,  and  lead  to  a  temporary  coD&r 
tion  of  thirst.  Over-indulgence  in  spices  and  alcobo& 
drinks  possibly  act  partly  in  this  way,  but  also  by  acting  ai 
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Its   to   the   mucous  membrane,   delaying   digestion,   and 

acting    as    diuretics.        That    irritation    of    the    gastric 

membrane   does  lead  to   tturst,   probably  chiefly  by 

»7ing  the  absorption  of  water,  is  seen  in  gastritis,  acute 

chronic,  in  which  tliirst  is  often  a  prominent  symptom. 

[  may  partly  be  due  to  the  loss  of  liquid  by  vomiting  (and  in 

int  vomiting  thirst  is  an  observed  sj^nptom),  but  it  is 

solely  due  to  this,  since  in  cases  of  clu'onic  gtistritis,  where 

\b  no   incessant    vomiting,   thirst  is   not    uncommonly 


It  is  now  necessary  to  consider  other  symptoms  associated 

h  indigestion  of  food ;  symptoms,  the  exact  origin  of  which 

^  in  many  cases  difficult,  if  not  impossible,  to  determine. 

symptoms   are  those   referable  chiefly   to  the   nervous 

m,  and  consist  in  pain  in  various  parts,  and  in  disturb- 

of  the  mental  and  emotional  faculties  as  well  as  of  the 

itor    and    sensory   systems.     Besides,  there  are  symptoms 

ferable  to  the  circulatory  and  the  respiratory  systems,  such 

palpitation,  cough,  and  dyspnea. 

Fain. — Pain  not  directly  referred  to  the  stomach  region 

IB    a  very  common  symptom  in   those  subject  to  disordered 

gestion.     It  is  of  various  origin.     In  some  cases  it  is  directly 

be  attributed  to  the  process  of  digestion  going  on  in  the 

h ;  in  others  it  is  moi*e  directly  due  to  the  general 

lidilion  of  the   patient,  either  as  regards   the  condition  of 

Mood  (as  in  anaemia)  or  of  the   nervous   system  (as  in 

naiasthenic  indi\iduals). 

Bsun  directly  dependent    on   the    indigestion   of  food  is 

to  the  chest,  the  Iront,  back,  or  one  or  other  side. 

pain  in  front  of  the  chest  and  between  the  shoulders  is 

most  commonly  observed.     It  is  a  dull  pain,  not  sharp 

id    lancinating    like    that    of   neuralgia,   and   is    commonly 

IBcribed  as  a  sense  of  weight  and  oppression  in  the  chest 

in    front  of   the   chest,  the    pain    is    not    usually  associated 

with  h-»cal  tenderness,  but  between  the  shoulders  there  is  not 

QDCommonly  distinct  and  diflFuse  tenderness  over  a  greater  or 

area.     With   regapl  to  these  kinds  of  jmin,  it  may  be 

that  they  occur  cliiefly  in  crises  of  chronic  indigestiun  of 

and  tliat  at  first   they  occur  after  a   meal,  in  half  an 
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V-  ■  •  .^  *  .  J.'*  -jIU  i'j  the  XircoHs  Si/.>tt»u — Besides 
:  ;:r..  :h:r-Er  ar;-  ■  ::.rr  svniptoms  referable  to  the  ner\'on3 
.-;.>:••:...  -.vLi-.h  r.-.r  infrequently  are  the  most  prominent  signs 
in  f:t.-:h.  '',:  :n'I:j»:^L:"n  of  foi>l,  and  give  rise  to  a  great  deal  of 
iKidily  an<l  mt^iital  di.stress.  It  is  in  many  cases  dlAicult  lo 
;^'Mi;ri;     tliosf;    symptr»ni.s,   inasmuch    as    they    may    originate 
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1  J  in  a  disorder  of  the  ceotral  nen-ous  sj'stera,  or  they 

be  Becondary  to  indigestion   of  food,  wliich   acts   as  a 

Bripheral  irritant  starting  them,  or  they  may  be  assooiated 

rith  local  disease  or  disorder  elsewhere  than  in  the  stomach. 

These  symptoms  may  be  classified  as  referable  to  (I)  the 

ac  and  respiratory  systems,  such  as  palpitation  of  the 

rt,  cough,  and  dyspnoea;  (2)  to  the  motor  system,  such  as 

tired  feeling  and  a  sensation  of  the  legs  giving  way  during 

king,  and  also  the  occurrence  of  cramps  of  the  limbs  and 

of  the  abdominal  muscles  •,    (o)  to  sensation,  such  as  tingling 

id   numbness  of  the  extremities;  (4)  to  the  special  senses, 

ach  as  musca?  volitantes,  a  sense  of    impaired  vision,  and 

zzing  in  the  ear;  and  (5)   to  the  central  nervous  system, 

ich   as  di"owsiness,   sleeplessness   and    bad   dreams,   vertigo, 

linability  to  do  mental  work,  and  the  dread  of  a  fatal  seizure, 

Icaidiae  or  apjplectio. 

The  origin  of  these  symptoms  is  complex,  and  in  the  |>resent 

letate  of  knowledge,  no  pretension  can   be  made  to  an  accurate 

[imderstandiiig  of   them.       They  occur   chiefly   in   individuals 

usually  described    as   neurotic,  neurasthenic,  etc.,  ix.  in  those 

I  in  which  there  is  an  irritability  of  the  central  nervous  system. 

But  they  do  not  occur  solely  in  such  indi\iduals.     They  are, 

for  example,  most  apt  to  occur  at  certain  periods  of  life,  or 

\m  certain  conditions  of  body.     Tliey  are  noticed   especially 

f  at  about  middle  age,  and  in  women  at  the  menopause ;  and 

[Ihey  frequently  occur  during  pregnancy  and  lactation,  in  pro- 

amtmia,  and  in  those  leading  a  sedentary  life  as  well 

I  89  an  intellectual  one. 

Ci/wjh  and  dyspnaia  as  the  result  of  indigestion  of  food 
1 18  more  directly  referable  to  the  morbid  processes  going  on  in 
the  Btrjmach  than  are  the  other  symptoms.  <  'ough  is  in 
[tome  instances  due  to  the  eructation  of  the  acid  and  acrid 
contents  irritating  the  throat,  especially  when  the 
tonsils  are  enlarged  or  there  is  ehrouic  faucio-pharyngitis  or 
granular  pbaryTigitia*  In  some  individuals,  cough  is  excited 
j  by  a  dihxted  or  an  over-distended  stomach,  the  causation  in 
j^nch  a  case  being  partly  a  mechanical  iuterference  with  the 
proper  working  of  the  diaphragm.  Paroxysms  of  cough 
occurring  after  meals  are    frequent    in  those  suffering  from 
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diseases  of  the  limgs ;  both  in  chronic  bronchitis  and 
emphysema,  and  in  pidmonary  tuberculosis.  In  the  case  of 
chronic  bronchitis  and  emphysema  the  prodaction  of  cough 
after  or  even  during  a  meal  is  due  chiefly  to  the  fact  tliat 
in  rigidity  of  the  chest  the  breathing  is  chielly  diaphragmatic ; 
food  in  the  stomach  interferes  with  the  proper  working  of 
the  diaphragm,  hence  there  is  an  accumnlation  of  mucus  and 
a  deficient  intake  of  oxygen,  and  cough  results,  so  that  the 
attack  of  cough  is  usually  brought  on  by  large  meals  and 
obviated  by  small  ones.  This  is  not  a  complete  explanation 
of  the  violent  cough  produced  in  such  cases.  When  cough 
follows  a  meal  in  pulmonary  tuberculosis,  the  incidence  of 
the  symptom  is  not  proportional  to  the  extent  of  disease  in 
the  lungs,  but  is  associated  with  cases  in  which  the  cough  is 
habitually  violent  and  in  which  there  is  amemia  and  nervous 
irritability.  In  such  cases  the  violent  cough  ensuing  after 
a  meal  must  l>e  considered  a  reflex  eflcct,  the  peripheral 
irritant  being  the  food  in  the  stomach,  and  the  afferent  nerve 
the  vagus  conveying  the  impulse  to  the  medulla.  No  other 
explanation  appears  probable,  and  this  holds  good  not  only 
for  pulmonary  tuberculosis,  but  also  for  chronic  bronchitis* 
Violent  cough  not  related  to  the  intake  of  food  is  usually 
present  in  those  cases  in  whicli  there  is  anaemia  or  irrita- 
bility of  the  nervous  system.  It  must  be  borne  in  mind 
also,  that  continued  and  violent  cough  renders  the  respiratoiy 
centre  in  the  medulla  more  irritable,  so  that  a  slight 
peripheral  irritation  of  the  throat  or  other  part  which 
would  not  in  the  nonnal  state  excite  cough,  brings  on  a 
paroxysm,  and  also  that  excitation  of  parts  which  do  not  nor- 
mally lead  to  cougli  produces  a  paroxysm ;  the  stomach  is 
one  of  these  part^. 

Dyspiwia  is  not  a  common  result  of  the  indigestion  of 
food,  and  when  it  occurs  after  a  meal,  the  stomach  condition 
is  not  the  sole  or  even  the  chief  cause  of  its  production.  The 
ingestion  of  food  may  in  this  case,  as  in  the  production  of 
cough,  be  the  peripheral  irritation  starting  the  dyspncea.  In 
cases  of  simple  indigestion  of  food,  dyspnu'a  is  an  exceedingly 
rare  symptom,  and  in  such  cases,  patients  rarely  make  it  a 
subject  of  complaint.     But  in  three  distinct  conditions  of  the 
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body,  either  the  noraial  digestion  of  food  or,  more  commotily, 
its  indigestion,  may  lead  to  dyspnoea;  viz.  in  aneemia,  in 
astlima,  and  in  cardiac  disease.  In  antemia  and  in  cardiac 
disease,  the  dyspncea  supervening  after  a  meal  may  be  con- 
sidered chiefly  a  circulatory  effect.  In  anaemia  it  is  produced 
by  a  disturbance  of  the  circulation,  due  partly  to  the  attrac- 
tion to  the  working  stomach  of  too  large  a  quantity  of  blood 
which  is  deheient  in  oxygen  and  haemoglobin,  and  partly  by 
embarra-saing  the  heart.  In  cardiac  disease,  the  dyspnoea  is 
proljably  a  more  or  less  direct  eflect  of  the  distended  stomach 
on  the  heart,  which  becomes  embarrassed  in  its  action ;  but 
a  reflex  effect  on  the  hearths  action  through  the  nen*ous 
system  may  also  occur.  In  asthma  a  special  variety  of  the 
disease  has  b^en  described  under  the  term  ''peptic*'  asthma, 
the  attacks  of  dyspmea  chiefly  6U|x^rvening  one  to  two  liours 
after  a  meal  There  are  no  clear  pathological  reasons  for 
making  such  a  division  of  the  disease,  for  the  chief  pathological 
changes  in  the  two  varieties  are  essentially  the  same.  The 
attacks  connng  on  in  relation  to  a  meal  must  be  ascribed  to  a 
reflex  effect  from  the  stomach  through  the  vagus  nerve  on 
the  respiratory  centre,  and  the  exciting  causes  belong  to 
the  same  category  as  irritating  particles  drawn  into  the  bron- 

^ebiaI    tubes.      In   such   cases    tliere  is   usually  indigestion   of 
food,  and  when  this  is  corrected  the  dyspnoeic  attacks  diminish 
in  severity. 
Palpilation    of   the   hcwH    is 
|Rli]ged   with   the  foregoing.     It 
indigestion    of    food    occurring 
occur?    most   commonly   in    the 
etpecially  in  women  at  the  menopause,  and  in  the  nemrotic ; 
but  it  also  occurs  in   the  anaemic,  in  ciirdiac  disease  (chiefly  of 
the  mitral  \'alve)  and  in  those  addicted  to  over-indulgence  in 
tea  and  tobacco.     It  is  ascribable  chiefly  to  a  reflex  effect 
^H     through  the  vaf^us  nerve  on  the  medulla.     It  m  often  extremely 
^1    distressing,  and  with  the  sense  of  weight  and  oppression  over 
'  the  pericardium  or  below  the  left  mammary  region  often  leads 

to  the  belief  of  the  patient  that  there  is  heart  disease,  which, 
however,  is  usually  absent  or  is  only  present  as  a  coincidence, 
and  not  infrequently  also  it  gives  rise  to  a  dread  of  impend- 
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a  symptom  which  may  be 
is  a  common  s}^nptom  in 
in  certain  individuals.  It 
indigestion   of   middle    age. 
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ing  apoplexy.  Such  sensations  are  commonly  associated  with 
chronic  indigestion  of  food,  in  which  there  is  much  Oatul- 
ence.  Another  sensation  described  by  dyspeptics  is  that 
in  which  the  lieart  appears  to  "  stand  still "  or  to  **  turn 
over  *'  and  then  begin  beating  regularly  again.  This  sjTnptom, 
it  may  be  said,  is  sometimes  associated  with  an  inter- 
mittent beat  of  the  heart,  an  intermittency  which  is  com- 
monly only  temporary ;  but  the  conditions  with  which  it  is 
almost  constantly  accompanietl  are  those  present  in  the  early 
OF  middle  stages  of  gastric  initation.  Tliese  are  the  passage 
of  acid  or  gaseous  accumulations  through  the  cardi*ic  orificjc 
or  the  presence  of  hyperacid  stomach  contents.  It  is  perhaps 
not  too  much  to  assume  that  the  sensations  ascribed  to  the 
heart  are  more  or  less  due  to  those  conditions,  and  indeed 
that  in  most  cases  the  sensations  are  really  at  the  cardiac 
orifice,  and  in  othera  are  reflex  ettects  on  the  cardiac  rhythm. 

In  organic  disease  of  the  heart  (valvular  disease,  fatty 
degeneration,  angina  pectoris)  indigestion  of  food  sometimes 
produces  serious  symptoms.  The  starting  of  an  anginal 
attack  may  be  the  indigestion  of  a  paiticular  meal,  and  in 
fatty  heart  fat4d  syncope  may  follow  a  large  meal 

The  effects  of  indigestion  of  food  on  the  nei^ous  system 
aflect  not  only  motiUty  and  sensation,  but  also  the  higher 
cerebral  functions,  intellectual  and  emotional  It  is  ditlicult 
to  determine  how  far  these  symptoms  are  purely  nervous  or 
how  far  they  may  be  due  to  vascular  disturbance;  in  8ome> 
both  elements  are  evidently  comlaned. 

DtQVMiium  is  a  very  common  symptom  complained  of  by 
dyspeptics,  usually,  but  by  no  means  always,  in  those  of  middle 
age.  At  first  the  drowsiness  occurs  after  a  meal,  but  in  the 
later  stages  of  the  indigestion  ol'  food,  it  has  no  direct  relation 
to  a  meal  The  drowsiness  after  a  meal  is  allied  to  the  condi- 
tion of  repose  which  is  nt*cessary  for  the  good  digestion  of 
large  meals  hy  heaUhy  people.  This  repose  means  mental 
inactivity,  and  is  perhaps  to  some  degree  dependent  on  the 
increased  blood  supply  to  the  abdominal  viscera  (not  oidy  to 
tlie  stomach)  during  the  digestion  of  a  large  meal.  In  the 
dyspeptic,  the  mental  and  botlily  repose  leatls  to  a  drowsiness 
which  is  ordy  momentary,  but  is  pathological.      In  the  middle- 
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old  a  large  ineal  actually  induces  sleep,  lasting  from 
ten  to  thirty  minutes.  All  these  cases  may  possibly  T)e  ex- 
plained by  a  defieieub  supply  of  blood  to  the  lirain,  a  deficiency 
which,  in  indigestion  of  food*  is  pjssibly  increased  by  the 
co-esdfiting  disturbed  and  increiised  vascular  supply  to  the 
organs  of  digestion.  In  the  later  stage  of  imhgestion  of  food, 
the  drowsiness  has  in  many  instances  no  direct  relation  to  a 
meal,  but  in  these  cases  the  stomach  is  probably  never  empty 
between  meals,  there  being  well-marked  delay  of  food  in  the 
organ. 

Sleep! t^ssncss  is  associated  in  individual  cases  with  drow^si- 
ness ;  patients  complain  that  although  they  are  tlrowsy  during 
the  day  they  cannot  sleep  at  night.      In  other  cases  tliere  may 
be  no  drowsiness,  and  yet  there  is  sleeplessness.     Inability  to 
sleep  is  due  to  many  causes — to  organic  disease  of  the  various 
organs,  the  heart,  central  nervous  system,  etc.,  to  severe  pain 
from  whatever  cause,  to  occupation  involving  intellectual  strain, 
worry   or    excitement,    to    over-exercise   in    tlie   healthy,  and 
especially  in  the  nervous  and  the  amcmic.      Although  these 
conditions  have  to  be  investigated  in  each  individual  case  to 
;ov^er  the  cause  of  the  sleeplessness,  yet  in  disordered  diges- 
1    the    insomnia    is    in    the  majority    of  instances    to    be 
ascribed  to  tlie  presence  of  food  in  the  stomach  during  sleep, 
ThuB  it  is  noticed  in  those  who  partake  of  a  large  meal  one  or 
two  hours  before  going  to  l>ed.     This  may  occur  as  an  occasional 
incident    in   those   quite    healthy,  hut  it  is  more   commonly 
observed  m  those  suffering  from  disordered  digestion  to  a  greater 
or  less  degree.     It  is  also  present  in  disortlered  digestitm  when 
it   caimot  be   ascribed  to   a   large  meid   ttxken  sboi-tly  before 
going  to  bed.      In  these  cases  the  stomach  also  contains  food ; 
is    delay    of   food    which    is    slowly    digested,    or    the 
tion  of  wliich  has  progressed  to  a  certain  degree  and  has 
then  been  arrested.     During  sleep,  normal  digestion  is  delayed 
or  arrested  altogether ;  and  the  sleeplessness  may  be  directly 
ascribed  in  these  cases  to  the  presence  of  undigesting  food, 
which  is   often   indigestible   and    usually    acid.      It    thei^fore 
acts  as  an   irritant,  aflecting  the  central  nervous  system.      It 
not  only  produces  sleeplessness,  but    restlessness,  snatches   of 
disturbed   sleep,  and  horrible  dreams.     Similar  results  occur 
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wUh  »  faU  bUda;  sod  ia  the  later  months  in   scuaie 
of  jfKfpaacf,    Jls  aooii  fes,  dming  the  night,  the  fooii  his  \ 
tfe  Mnmwli,  hsag  dlhs  TDmited  in  the  acute  caaesv  or 
into  IliB  dmdeBam  in   the  milder   aisee,  the    patleol 
to  deep,  m\oA  m  often  profoinid,  waking  in  the  momii^ ' 
A  mfinllir  or  bitter  tiate  in  the  mouth.     Scpme  patleots  ilo  i 
gei  fid  of  aU  the  food  from  the  etomach  during  the  nigiii,  \ 
after  a  distnrbed  rest  thej  wake  and  vomit  the  remainder  of  I 
contents  of  ibe  stofnaeb,  which  are  often  small  in  quantitr  i 
excite  violent  retching.     This  coDdition  exists  not  onlj  ia  i 
chronic  alcoiiolic,  bat  in  those  in  whom  the  disordefod  i 
cannot  be  aecribed  to  oirer*indulgenee  in  alcoholic  dnoks. 

Veriiifo  ia  a  symptom  which  may  occor  after  a 
food  debauch,  bat,  as  a  rule,  there  is  a  prolonged 
of  djnspepUc  sjrmptoma  preceding  the  attacks  of  Tertigo. 
origin  muBt  be  ascribed  not  merely  to  tlie  actual 
of  indigestion  of  food  in  the  stouiyach,  but  uiso  to  the  effect  i 
the  chronic  indigestion  of  food  on  the  nutrition  of  the 
whereby  the  nerv^ous  and  vascular  systems  are  ofTected. 
caaes  where  vertigo  is  constantly  associated  with  emptineas  ( 
the  stomach,  the  s)Tnptom  is  evidently  the  result  of  a 
nervous  action,  since  like  the  gastralgia  of  similar  origin  it  i 
relieved  by  the  taking  of  food.  The  exact  nervous  meclli 
is,  however,  not  easily  explained.  In  a  second  class  of  i 
vertigo  does  not  appear  to  be  related  to  any  particular  stale  { 
the  stomach,  except  that,  as  a  rule,  it  comes  on  after 
is  taken,  on  rising  from  the  talile  or  not  for  some 
afterwards.  In  both  classes  of  cases  there  are  s^Toptoms  < 
chronic  indigestion  of  ftDod,  which  is  the  prime  cause  of  the 
vertigo,  since  this  is  relieved  when  the  indigestion  is  cured  or 
lienefiteJ.  There  are  other  facts  whicli  tend  to  show  tkil 
there  is  no  gi^eut  distinction  to  be  drawn  betw^een  theei^  itrf» 
classes  of  stomach  vertigo. 

The  vertigo  of  a  disordered  stomach — lertigo  a  stotmicki 
laeso  * — usually  occurs  long  after  fuod  has  been  taken,  uteo 
the  stomach  is  "  empty/*  It  is  sudden  in  onset,  and  adthoo^ 
the    patient    may    fall    to  the    ground  there    is   no   loss  rf 

'  Vcrtifjf  douioail:  vertiip per  con»en^i  pcntriculu  See  TrotuueAtt^  "I 
on  Clin.  Me«L/'  New  Sifd,  Socy.^  1870^  vol  iil.  p.  537. 
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There  may  be  nausea  and  occasional  vomiting 
the  attacks,  as  well  as  sensations  other  than  vertigo 
the  \imA,  such  as  a  feeling  of  emptiness  in  the  head,  a 
ition  of  an  iron  ring  round  the  head,  or  even  in  some 
one  of  impending  apoplexy.  There  are  always  syniptoitis 
able  to  indigestion  of  fooil  in  the  stomach ;  pain  after 
in  the  chest  or  in  the  epigasirinm,  fliitulence  or  acid 
Btations,  and  the  occasional  vomiting  of  food  wliich  may 
mised  with  glairy  mucus.  The  bowels  are  usually  con- 
d,  but  there  may  be  diarrhfca  alternating  with  constipa- 
In  such  c^ses,  however,  it  is  iiicoirect  to  speak  of  the 
omach  as  empty.  living  in  the  ordinary  way,  taking  three 
a  day,  such  patients  never  have  an  empty  stomach, 
is  a  delay  of  food  in  the  organ,  due  partly  to  ineiticiency 
Ihe  chemical  processes  of  digestion,  partly  to  weakness  of 
muscular  wall,  so  that  when  the  patient  takes  a  second 
Ihe  stomach  is  not  resting,  but  contains  some  liquid 
I  is  occasionally  vomited.  So  that  the  term  vertigo  of 
empty  stomach  is  n  misnotufr.  Food  rehevea  in  mild  cases, 
tlie  entrance  of  food  stimulates  tlie  organ  tu  increased  work 
time ;  but  food  gives  no  permanent  relief  unless  the  in- 
stion  lie  treated.  The  severe  form  of  stomach  vertigo 
Bh  has  just  been  discussed  is  not  so  common  as  the 
er  forms,  which  are  indeed  very  frequent  in  women  and 
men  of  about  middle  age  who  are  the  subjects  of  in- 
tion  of  foo<L  Such  att^icks  of  vertigo  are  nearly  always 
by  some  exertion,  such  as  rising  from  the  table,  or 
ing  soon  after  a  lieavy  meal,  especially  in  those  who  lead  a 
life  involving  brain-work.  l"hey  may  also  be  initiated 
ag,  and  by  following  moving  objects  with  the  eye.  The 
50  is  sudden  in  onset,  but  in  these  mild  eases  the  patient 
not  usually  fall  down.  There  is  no  loss  of  consciousness, 
the  vertigo  which  is  in  no  definite  direction,  is  of  but 
iomentar}"  duration.  Although  at  the  tmie  very  alarming  to 
Bufferejr,  they  are  not  serious,  and,  like  the  more  severe 
its,  are  relieved  by  treatment  directed  to  the  relief  of  the 
^digestion* 

Vertigo  is  a  Bymptom  of  conditions  other  than  those  due 
Ihe  Btomach.     Some  of  these  are  pmely  ner\'ous  in  origin. 
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sudden.     It   is   thus  particularly  associated  with  atueinic 
onditions :  chloi-osis,  the  profoimd  anieniias,  and  aiicemia  from 
Bmorrhag^?,  whether    rectal,  uterine,  gastric,  or    puhnonary, 
is  associated  also  with  two  forms  of  cardiac  disease,  aortic 
irgitation  and    tatty  degeneration  of   the  cardiac    muscle, 
with    chronic    Bright's    disease,   especially   the    granular 
itracted  kidney  with  high  arterial  tension. 
In  the  case  of  anaemia  and  of  ttie  cardiac  diseases  mentioned, 
giddiness  is  associated  witli  low  arterial   tension,  and  the 
Htlaeks  ar«  usually  induced  hy  some  exertion,  either  by  some 
ludden  movement  such  as  sitting  up  in  bed  or  some  sudden 
fort    during  walking.        Of   these  conditions  chlorosis,  and 
^ven  to  a  greiiter  extent  aortic  regurgitation  and  fatty  heart, 
closely  associated  with  atUicks  of  vertig<^ 
In  many  cases  of  chronic  Bright  s  disease,  the  vertigo  is 
ted  with   high   arterial    tension,   which    results   in  an 
liar  supply  of  blood  to  the  tissues.     Vertigo  in  Bright*6 
has,  like  stomach  vertigo,  been  ascribed  to  the  circula- 
tion of  poisons  acting  on  the  brain.     But  there  is  no  direct 
[evidence  of  this,  and  it  seems  most  probable  that  the  attacks 
[are  purely  vascular  in  origin  and  not  toxic. 

There  is,  however,  a  form  of  vertigo  which  is  induced  by 
[drugs,  the  chief  of  which  are  quinine,  the  salicylates,  and 
I  strong  iron  preparations  when  given  in  some  cases  of  chlorosis. 
In  all  these  instances  the  vertigo  is  associated  with  headache 
tand  with  buzzing  in  the  ears,  and  is  relieved  on  withholding 
[the  drug. 

It  cannot   be  too  clearly  stated    that   in    the   diagnosis  of 

[stomach  vertigo,  the  more  serious  causes  of  vertigo  must  first 

be  eliminated      In  ordinary  practice,  an  examination  readily 

eliminates  the  diiferent  forms  of  ana?miai  as  well  as  diseases 

1     of  the  eye,  aortic  regurgitation,  and   chronic  Bright*s  diseiise, 

■  while  more  difficulty  will  be  found  in  eliminating  Meuiferes 

Hdisease  and  epilepsy.     In  the  former,  however,  vertigo  is  often 

Hdeiemiinate  in  character,  and  is  associated  with  deafness  and 

with    buzzing    in    one    ear;    in    the    latter   the  giddiness  is 

aaatjciated    either  with    unconseiousoess  or   with  unconscious 

,  ltct»,  ami  is  thus  distinguished  from  stomach  vertigo. 

Bat  little  need  be  said  of  the  other  nervous  phenomena 
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associated  with  chronic  indigestion  of  food.  Buzzing  in 
ear  is  often  observed  with  vertigo,  and  calls  for  no  parti 
comment. 

Inability  to  do  mental  work  is  often  a  snbject  if 
complaint,  and  is  due  partly  to  the  continued  irritation  o[ 
slowly  digesting  and  undigested  food  in  the  stomach  and  parJv 
to  the  ni^utrition  produced  by  the  intUgestion.  In  this  caa, 
the  relation  of  work  to  meals  and  of  the  habits  of  tk 
individual — whether  sedentary  or  active — are  of  great  hi- 
portance. 

As   i-egards   affections   of  motion   and   sensation^  a  tirad 
feeling  is  a  very  common  symptom  of  chronic  indigestion  of 
food,  as  well  as  a  feeling  of  t!ie  legs  giving  way.     There  mj 
also  be  cramps   of  the   arms  or  legs  and  of  the  abd( 
muscles.     Cramps  are  not  UDcommonly  obser\^cd  in  childi 
after  the  eating  of  indigestible  food,  and  may  be  deseritied 
a  stomach  reflex ;    but    they  are  also  seen   in  adults  eil 
from  dietetic  indiscretions  in  the  healthy,  or  more  often 
the  delicate,  and  in   those   convalescent    from    acute   fel 
diseases. 

Sensation  may  also  l»e  affected,  as  shown  in  the  tinglii 
and  numbness  not  unconmionly  complained  of,  as  well  aa 
sensation  of  heat  (without  flushing)  not  only  in  the  face 
over  the  whole  body. 

It  is  difficult  to  say  how  far  these  symptoms  are  directhr' 
due  to  a  disordered  stomach,  and  how  far  to  a  general  coDdition 
of  malnutrition  induced  by  the  dyspepsia  or  not ;  but  it  tifl 
certain  that  in  many  cases  they  are  relieved  by  treatment 
directed  to  the  relief  of  the  disordered  digestion. 


CHAPTER   VII. 


FUNCTIONAL  DISOEDERS  OF  THE  STOMACH. 


the  last  chapter,  the  symptoms  referable  to  indigestion  of 

the  stomach  have  been  discussed  in  relation  to  Uieir  ciiusa- 

tton.       It    is  evident    fi'om   that   and  the  previous  chapters 

that  functional  disorders  of  the  stomach  cannot   be  grouped 

together  as  one  disease  or  as  two  or  more  diseases,  such  as 

'  wdd  dyspepsia,"  "  atonic  dyspepsia,"  "  flatulent  dyspepsia,**  etc. 

Sucli  names  as  these  only  indicate  a  symptom,  and  if  used  are 

ipt   to  mislead,  since  it   might   be   thought,  for  example,  that 

[acidity  was  the  only  condition  to  be  treated  in  acid  dyspepsia, 

that  atony  of  the  stomach  the  only  condition  to  lie  dealt 

in   "  atonic   dyspepsia,"   flatulence  the  only  sjTnptoni  in 

^**  flatulent  dyspepsia,"  etc     Functional  disorders  of  the  stomach 

[cannot   be   scientifically  or  even   practically  grouped   in   this 

manner.     It  has  been  shown  that  in  these  disorders  there  are 

I  not  only  irregularities  in  the  secretion  of  the  gastric   juice. 

It  in  the  movements  of  tlie  organ  and  in  absorption,  and,  not 

varjing  conditions  of  blood  supply  during  digestion   as 

I  well  as  a  temporarj'  congestion  and  altered  states  of  innerva- 

lioa  uf  the   organ.     It  is   the   object  of   the  practitioner  in 

each  particular   case   to  determine,   as  far  as   possible,   what 

particular  function  or  functions  of  the  stomach  are  disordered, 

to  ensure  the  success  of  tlie  treatment  adopted. 

It  is  from  all  points  of  view  essential  to  correctly  estimate 

the  symptoms  and  degree  of  functional  disorders  of  the  stomach, 

for   on   the   one   hand    tliey    complicate   a    large   numl>er    of 

}  diseased  conditions  of  the   body  generally,  and  on  the  other 
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they  are  present  in  organic  diseases  of  the  stomach  itself, 
viz.  ulcer,  cancer,  and  catarrh. 

What  may  be  called  primary  functional  disorders  of  the 
stomach  are  those  in  which  catan'h  of  the  organ,  an  ulcer, 
and  carcinoma  are  absent.  They  form  by  far  the  greater 
proportion  of  diseased  conditions  of  the  stomach,  and  are  of 
great  importance,  since  they  cause  a  disturbance  of  the  bodily 
functions  wlneli  is  cm^able,  but  which  may  lead  to  permanent 
mischief  if  attention  is  not  paid  to  them. 

Clinically,  two  groups  of  functional  disorders  of  the  stomach 
may  be  distinguished.  In  one,  ijastric  irritation,  the  symptomn 
and  the  examination  of  the  process  of  digestion  and  of  the 
stomach  show  irritation  of  the  organ,  an  irritation  in  which  not 
only  the  secretion  of  the  gastric  juice  is  affected,  but  also  the 
motor  activity  of  the  organ  and  the  blood  supply  and  innervation. 
This  gi^jup  contains  the  lai'gest  number  of  cases  of  functional 
disorder  of  the  organ.  The  second  group,  gastric  iiisvfficicncyt 
is  one  in  which  the  functions  of  the  stomach  are  deticient  in 
activity  owing  to  some  general  condition  of  the  body,  whether 
induced  by  a  specific  disorder  or  by  the  mode  of  life.  WhOe 
the  first  group  of  cases  may  be  both  primary  and  secondary 
(though  usually  primary),  in  gastric  insufhciency  the  disorder 
ia  secondary,  and  includes  cases  usually  classed  as  atonic  dys- 
pepsia. To  gastric  insufficiency  may  be  added  the  signs  of 
gastric  irritation,  since  a  stomach  whose  functions  are  deficient 
may  still  be  irritated  by  the  conditions  to  be  discussed  pre- 
sently. A  case  which  is  primardy  gastric  insufficiency  may 
thus  become  eventually  one  of  gastric  inutation.  In  both 
gastric  irritation  and  gastric  insufficiency  catarrh  may  occur, 
but  gastric  irritation  is  tl>e  more  closely  allied  to  catarrh, 
which  not  infrequently  shows  a  first  stage  of  hypemcidity. 
A  correct  appreciation  therefore,  as  far  as  possible,  of  the 
clinical  conditions  of  gastric  irritation  and  giistrie  insufficiency 
is  essential  before  a  study  of  the  organic  diseases  of  the 
stomach,  gastritis,  ulcer,  and  cancer,  can  be  made. 

Although,  for  practical  purposes,  it  is  convenient  to 
divide  functional  disordei*s  into  gastric  irritation  and  gastric 
insufficiency,  it  may  be  said  that  nearly  all  case^  of  indiges- 
tion of  food- — dyspepsia — show  the  symptoms  of  irritation  of 
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the   organ,  which  is  in  many  mstances  predisposed  to  by  a 
,  condition  of  gastric  insuiiicieucy. 


1.  Gastuic  Ikritatiox. 

Gastric  irritation  may  be  defined  as  a  functional  disorder 
of  the  stomach  in  which  there  is  iiTitation  of  the  organ, 
produced  by  the  food  itself  in  the  form  in  wliieh  it  is 
swallowed  or  by  the  food  in  the  process  of  digestion;  it 
may  be  primary  (t.e\  occur  in  healthy  individuals)  or  it  may 
be  associated  with  or  predisposed  to  by  certain  diseases  or 
general  conditions  of  the  body.  Food  bears  to  gastric  irrita- 
tion and  to  gastric  catarrh  the  same  relation  that  irritating 
rticles  and  gases  bear  to  bronchial  irritation,  bronchial 
irrh  and  bronchitis,  with  the  exception  that  food  being 
Bccessarily  taken  by  way  of  the  stomach,  acts  as  a  continuous 
irritant,  whereas  the  irritation  of  the  bronchial  tubes  is 
intermittent.  Both  in  gastric  irritation  and  catarrh  and  in 
bronchial  catarrh  the  condition  may  be  predisposed  to  either 
by  a  local  alteration  of  the  organ  (stomach  or  lungs),  or  by  a 
1  condition  of  the  body.  Similar  observations  may  be 
'  applied  to  intestinal  irritation  and  catarrh,  and  irritation 
and  catarrh  of  any  mucous  membrane,  and  the  resemblance 
I  between  these  conditions  is  not  without  import  regarding  the 
treatment  of  stomach  affections,  allowance  being  made  for  the 
dilTerences  in  function^ 

Gastric  irritation  includes  what  is  usually  described  as 
sid  dyspepsia/'  but  thi^  latter  term  by  no  means  includes 
the  cases  of  gtistric  irritation,  and  is  not  a  correct  designa- 
liau  of  the  numerous  cases  of  the  disorder  in  which  the  motor 
acti\nty  of  the  organ  is  affected,  as  well  as  the  secretory 
function. 

Miolof/i/,  —  The  chief  points  in  the  etiology  of  gastric 
irritation  have  been  discussed  in  Iht?  previous  cliapters,  but  it 
is  important  to  review  tliem  from  another  and  a  purely  clinical 
[aspect. 

A(ie  aiid  Scj:. — Gastric  irritation  may  occur  at  any  age :  in 
I  lise  infant,  whether  fed  by  the  wet  nurse  or  by  the  Ixjttle  ;  in  the 
ichild,  in  adult  life,  and  in  old  age.     Sex  has  but  little  influ- 
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ence  \  in  infancy  and  childhood  the  feeding  is  the  same  for 
both  sexes,  Uit  in  adult  life,  altliongh  sex  still  has  btit  little 
effect,  yet  the  mode  of  life  diverges,  Llie  woman  tending  to  an 
excess  of  food  accessories  (especially  tea)  and  the  man  to  an 
excess  of  food  im  well  as  food  accessories  (especially  alcohol). 
At  the  heginning  of  life»  gastric  irritation  is  seen  in  some  of 
its  acntest  forms,  notably  in  infants  brought  up  by  the  bottle* 
In  middle  age  again,  both  in  men  and  women,  gastric  irritation 
frequently  starts.  In  women  at  the  menopause,  the  first 
symptoms  of  dyspepsia  may  be  noted,  passing  off  as  the 
menstrnal  change  disappears.  In  young  adult  life,  gastric 
irritation  is  common  in  both  sexes,  and  its  occurrence  is 
explicable  by  factors  in  the  etiology  of  the  condition  other 
than  age. 

Ttwpfrmntnt  plays  some  part  in  the  causation  of  gastric 
irritation.  Apart  from  any  association  of  actual  disease,  those 
individuals  with  an  excitable  nervous  system,  wdio  are  usually 
described  as  of  a  *'  nervous  temperament,'*  are  esiiecially  prone 
to  gastric  irritation.  Some  of  the  cases  occurring  in  such 
patients  may  aptly  be  described  as  "  ner\'ous  dyspepsia  *' ; 
others  again  illustrate  in  a  minor  degree  the  influence  of 
the  nervous  system  over  digestive  processes.  It  is  not 
uncommon,  for  example,  in  nyn-dyspeptie  ind]\iduals  for  a 
period  of  worry,  anxiety,  excitement  or  disturbance  to  start  an 
attack  of  indigestion;  and  in  those  who  have  pre\nously 
sufiered  an  attack  or  attacks  of  indigestion,  and  who  can  pre- 
serve themselves  free  from  dyspeptic  symptoms  by  care  in  diet 
and  regidation  of  tiie  mode  of  lite,  a  sudden  emotion  of  joy 
or  sorrow  or  some  other  distin^bing  influence  on  the  nervous 
system,  may  bring  on  an  attack  of  indigestiom 

Heredity. — It  is  always  of  great  ditlicnlty  to  determine  the 
part  which  heredity  plays  in  disease,  except  in  such  clear 
transmissions  as  deforuuties,  mental  peculiarities,  and  in  such  a 
disease  as  syphilis,  wiiere  the  actual  disease  is  manifested  in 
the  infant  soon  after  birth.  It  is  always  to  be  t»orne  in  mind 
that  tlie  same  disease  or  diseased  condition  ])resent  in  the  parents 
and  arising  in  the  offspring  may  l^e  the  result  of  the  mode  of 
life  or  of  exposure  to  the  same  surrounding  conditions,  whether 
of  infection  or  not.     In  functional  disorders  of  the  stomach, 
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ty  plays  some  part,  although  only  a  small  one ;  but  the 
tioa  is  not  an  easy  one  to  settle  or  to  discuss.  It  is  the 
belief  of  many  that  they  inherited  a  "weak  digestion  '*  from 
parents.  This  is  possible.  Still  it  must  not  he  forgotten 
i  in  families  the  children  lead  the  s^ime  life  as  their  parents  ; 
t  they  inherit  robustness  or  general  bodily  weakness,  or,  as 
may  be  expressed,  increased  or  diminished  resistance  to 
It  is  this  inheritance  of  a  general  bodily  condition 
alone  apjiears  to  predispose  to  functional  disorders  of 
Stomach.  The  inheritance  of  gout  may  also  be  a  factor  in 
trie  irritation.  Gout  is  so  frequently  associated  \iith 
:h  disorder  (chieHy  from  the  mcKle  of  hving),  that  it  has 
be  considered  in  relation  to  the  inheritance  of  a  **weak 
tion.'*  It  is,  however,  by  no  means  the  greater  number 
oaaes  of  gout  wMch  tmosnut  a  tendency  to  fimctional  dis- 
of  the  stomach,  and  in  the  majority  of  cuses  this  is 
iUoed  by  the  mode  of  life  and  by  the  fuud  and  food  acces- 
The  same  remarks  would  apply  to  the  inheritance  of 
xier\'ous  temperament  w^hich  is  constantly  transmitted  from 
parents  to  one  or  more  of  the  children. 
Climait  and  ram  have  no  particular  iuMuence  on  the  causa- 
ion  of  gastric  irritation,  except  as  regards  the  change  in  the 
Idode  of  living  and  in  tlie  character  of  the  food  eaten.  Hut 
frequently  functional  disorders  are  initiated  by  the  sudden 
change  from  one  cUmate  to  another,  as  from  the  tempemte  to 
the  tropical  regions,  or  even  from  the  country  to  the  town. 
&ere,  again,  no  particular  effect  can  be  ascribed  to  the  climate, 
but  only  to  a  change  in  the  mode  of  living  and  the  diet. 

Mode  of  Living — Oc4:vpaiion. — For  a  healthy  existence  a 
mfficiency  of  food  and  of  exercise,  and  a  congenial  occupation 
necessary.      An   insufficiency  of  food,   even    with    much 
;is€,   may   lead    to    gastric    derangement.       But   a    more 
nent    cause  is  an    insufficiency  of  exercise.     It  is  those 
lead  a  sedentary    life  who  are  subject   in  the   greatest 
to  gastric  irritation.     A  sedentary  hfe  means  nut  only 
ery   little    exercise,   but    it    means    in   many   instances    the 
ig  of  large  meals  often  with  a  large  quantity  of  ftxjd 
>rics ;  in  men  of  alcoliol,  in  women  of  tea.     Again,  even 
hen  there  is  a  sufficiency  of  food  and  a  fair  amount  of  bodily 
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b  liia  laatter  af  nedi  eadi  individual  soon  finds  what  is  1 
for  his  itynliiwi      One  point  must  be  emphasised,  y'm*, 
the  paitaldflg  of  a  meal  of  any  siae  one  or  two  hours  befoi 
going  to  bed  is  veiy  pr^fndietal  to  good  digestioD,  and  if  th 
time  of  retiring  is  aboQt  eleven,  no  meal  ought  to  be 
after  7  r  jl 

food  ami  Ibod  Aeecaories, — Of   all    the   factors   in  th6_ 
etiology  of  gastric  irritation,  food  and  food  accessories  are 
most  potent.     This  has  been  fully  discussed  in  Chapter  IIL  (| 
56  ct  seq,).     Food  indeed  is  the  direct  agent  in  the  productio 
of  all  cases  of  gastric  irritation :  food  Irom  its  bulk,  its  ind 
gestibilitjj  and  from  its  irritant  or  other  prnirertie-s  (ioc,  eUX 

A  meal  is  Ukeii  liy  a  healthy  person,  which  from  its  nature 
is  not  digested  before  the  next  meal;  this  is  again  a  hrg^ 
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1,  and  is  succeeded  in  the  eveDing  by  another  large  meal, 
that  the  stomach  is  never  at  rest.     In  time  the  meals  are 
11  ot   digested,  an<l  gastric  irritation  is   the  result.     Sufficient 
lias  been  said  in  tlie  previous  chapters   tu  explain  this  fully. 
The  effect  is  still  greater  if  any  geneml  condition  predisposing 
to  gastric  irritation  is  ah-eady  present.      Food  accessories  play 
as  great  a  part  as  food  in  the  production  of  gastric  irritation. 
or  even  greater ;  their  physiological  effect  is  one  which  delays 
the  chemical  processes  of  digestion  in  the  stoinacli  (Chapter  IL); 
but  they  are  also  irrittmts,  so  that  alcoliolic  drinks,  tea,  spices, 
and    highly -tlavoured   sauces   rank    among    the   most    potent 
exciters  of  gastric  disturbance.      Two  chief  exciting  agents  of 
this  class  are  alcoholic  drinks  and  tea  taken  in  excess,  or  in 
an  insular  manner.     As  regards  alcoholic  drinks,  even  when 
not  taken  in  excess,  beer  may  be  a  cause  of  gastric  irritation, 
as  well  as  the  light  and  heavy  wines.     This  is  to  a  less  extent 
the  case  with  the  ardent  spii'its,  taken  moderately  with  meals 
in  a  diluted  form,     Alcohrilie  excess  is,  however,  very  common , 
not  only  to  the  extent  of  habitual   tipsiness  and  drunkeimess, 
but  to  the  extent  which  is  excess  for  the   individual     The 
digestion  in  one  person  may,  for  example,  lie  affected  by  an 
amount   of  alcohol    which   would   do   no    harm   whatever    to 
another.     The  taking  of  alcohohc  drinks  between  mails  has  a 
greater  effect  in  the  production  rif  gastric  irritation  than  when 
drinking  is  confined  to  the   meal- time.     A   distinction   must 
be  made  between  alcoholic  drinks  and  alcohol,  reckoning  the 
well-watered  ardent  spirits  (whisky,  brandy,  gin)  as  alcohol. 
Alcitholic  drinks,  such  as  beer  and  \\ine,  have  a  greater  effect 
in  retarding  digestion  than  pure  alcohol  itself  {Chapter  IL), 
)robably  from  the  organic  and  inorganic  salts  they  contain ; 
"they  are  therefore  more  harmful  to  "  weak  "  digestions.     Al- 
cohol itself  is  an  irritant  to  the  stomach,  and  is  a  cause  of 
acidity,  as  has  been  previously  discussed  in  detail  (Chapter  IT.). 
Tea    is    a    common    factor    in    the    causation    of    gastric 
irritation :  strong  tea  frequently  drunk  during  the  day.     It  is 
actually  a  poison  to  many  individuals  with  a  weak  digestion. 
It  acts  not  only  by  retarding  digestion,   but  as  an  irritant, 
owing    to  the  tannin  it  contains.       Coffee  and  cocoa  made 
with  milk  are  not  so  irritating. 
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localised  diaeaaes  of  tlie  oigui,  nol  at  first  aSeetb^  Q$\ 
tions  of  aeonetiiig  a  proper  amonnt  of  gastric  juke  is  i 
to  the  Btimolos  of  fbod«  and  not  to  an;^  great  exteal 
the  motor  power  of  tlie  oigan.     Soon,  however,  signs  rf| 
irritation  may  arise  in  boUi  diseases,  and  may  made  Uie  i 
toms  prt>per  to  the  disease. 

Other  diseases  bear  an  important  relation  to  gastric  ir 
(Chapter  IV.)*     They  all  tend  to  prodnce  a  diminished  ^t 
of  the  functions  of  the  stomach,  and  therefore  the  first  coBdiLi<Xi 
is  un«  which  would  be  classed  imder  the  heading  of  giKric 
insufficiency.     Still,  gastric  irritation  often  supervenes,  and  I 
miKih  the  same  characters  as  when  primarily  produced 
nuii^jifeclivc  disorders,  chlorosis  and  chronic  Bright 's 
lire  thof^o  most  favourable  to  gastric  irritation ;  cardiac  vtlv 
disease  to  a  less  extent      In  chlorosis,  as  well  as  in  Bri^'^ 
diseiise,  probably  aU  the  functions  of  the  organ  are  dii 
in  activity  (see  Gastric  Insufficiency,  p,  211)- 

Among  infective  disorders,  tuherculosis,  especially  of 
lungs,  is  most  favourable  to  the  development  of  functi 
disorder  of  the  stomach  (p.  90)*  The  symptoms  of  gasti 
disturbance  may  precede  the  development  of  the  phy 
signs  of  the  disease ;  and  it  is  not  improbable  that,  in  aoa 
cases,  the  presence  of  gastric  disorder  may  predispose  to  the 
development  of  tuberculosis.  But  in  most  cases,  the 
disorder  develops  in  the  course  of  the  pulmonary  tuber 
and  is  not  infrequently  of  a  severe  character.  There 
mn^oral  features  of  pulmonar)^  tuberculosis  w^hich  are  pr 
l>4)8in^  Uy  the  development  of  gastric  iiritation.  The  anaen 
produced,  the  exhausting  fever,  the  debilitating  nighl*sweats 
M  tend   to  pro-duee  a  diminution  of  activity  of  the  oi^ans. 
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among  which  the  stomaeli  aiitfers,  and  is  thus  liable  to  be 
irritated  by  the  food  taken.  The  swallowing  of  sputum  may 
also  act  as  an  irritant  as  well  as  excessive  cougli.  On  the 
other  hand,  tliere  are  very  numerous  cases  of  pulmonary  tuber- 
culosis in  whicli  no  stomach  symptoms  arise,  even  in  tlie  last 
stages  of  the  disease. 

In  chronw  vuilaria  the  stomach  may  become  disordered,  but 
it  is  chieHy  in  the  aynvalesaml  skvjes  of  eerlam  txcute  diMasis 
that  gastric  imUition  is  apt  to  be  induced,  as  well  as  catarrh 
of  the  or^an.  During  convalescence,  %vhen  the  appetite  is  re- 
turning, lajudicious  feeding  may  start  a  functional  disturlxince; 
slight  at  first,  but  increasing  and  lasting  for  years.  This  may 
occur  in  convalescence  from  typlioid  fever,  scarlet  fever, 
measles,  rheumatic  fever,  and  even  cholera.  In  such  diseases, 
during  the  acute  stages,  the  secretory  and  motor  activity  of  the 
stomach  is  diminished,  and  it  takes  some  time  for  the  organ  to 
recover  its  normal  condition.  Food  in  too  great  bulk  or  of  an 
indigestible  cliaracter  readily  acts  as  an  irritiiut  and  produces 
the  symptoms  of  gastric  irritation. 

In  summing  up  the  etiology  of  gastric  irritation,  it  is  clear 
that  food  and  food  accessories  are  the  direct  causes  of  the 
functional  disturbance  in  association  with  the  mode  of  life. 
These  may  be  the  primary  and  only  causes,  but  they  are  aided 
by  other  factors,  such  as  the  gastric  insufficiency  of  some 
general  diseases  and  of  the  convalescent  stages  of  certiiin 
infective  diseases. 

Symptoms. — The  symptoms  produced  by  gastric  irritation 
are  in  the  majority  of  cases  quite  suuple,  but  in  a  certain 
number  are  complex,  owing  to  the  effect  of  the  stomach  condi* 
tion  on  the  nervous  system. 

Stages  of  the  I>isortie}\ — Gastric  in-itation  may  be  considered 
having  two  stages,  in  each  of  whicli  tlie  diseased  condition 

'  ehow  itself  for  a  long  period  of  time  without  anatondcal 
cliaiiges  in  tlie  mucous  membnme  occurring. 

In  the  first  stage  the  i»athologicaI  conditions  present  are  :- — 


1.  A  varying  degree  of  congestion  and  of  nervous   irrita- 
bility  of  the  organ. 

2.  An  increased  and  prolonged  acidity  of  tlie  gastric  con- 
13 
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tenU,  due  cluefij  to  an  increased  secretion  of  the  acid  gestric 
juice,  but  also  to  the  oiganic  acids  of  the  food 

3.  A  delay  of  food  in  the  organ,  owing  to  the  weakness  of 
the  muscular  walls  (aton j).  Moderate  dilatation  of  the  organ 
is  not  infrequently  present 

In  the  second  stage  the  overworked  and  irritated  organ 
shows  a  diminution  of  function  by — 

1.  A  diminished  secretion  of  the  gastric  juice,  especially  of 
the  hydrochloric  acid, 

2.  A  greatly  diminished  motor  activity  whereby  the  delay 
of  food  is  greiitly  increased,  terminating  in  dilatation  of  the 
organ. 

The  first  stage  is,  therefore,  characterised  by  hyperacidity, 
due  to  hydrochloric  acid  and  by  a  varying  degree  of  weakness 
of  the  muscular  walls ;  the  second  stage  is  similar  to  the  cases 
to  be  described  as  gastric  insufficiency.  In  both  stages  there 
may  be  nervous  irritability  of  the  stomach. 

Modt  of  OtiML — The  modes  of  commencement  of  a  chronic 
disease  are  important  to  elucidate.  Generally  speaking, 
the  recognition  of  a  ftilly  developed  diseased  condition  is 
not  difficult,  but  the  diui^osis  of  disease  in  its  early  stages 
often  presents  great  ditticulties.  Inasmuch  as  in  diseases  of 
the  stomach,  functional  disorder  is  frequently  found  in  associa- 
tion with  organic  disease,  as  well  as  existing  by  itself,  it  is 
important  to  study  the  origin  of  functional  disorder  in  order  to 
distinguish  it  from  organic  disease.  Taking  the  average  of 
cases,  it  may  be  said  that  clinically  organic  disease  differs 
from  functional  disorder  in  the  fact  that  there  is  a  definite 
period  known  to  the  patient  during  which  the  symptoms  have 
lasted,  whereas  functional  disorder  is  insidious  and  gradual  in 
onset,  and  when  its  origin  is  sudden  there  is  some  definite  cause 
detennioinj^  it, 

Fnnclionsil  disorder  of  tlie  stomach  may  have  two  modes  of 
origin — a  definite  or  an  insidious. 

L  When  its  origin  is  definite,  it  is  often  acuta  By  a 
defniite  origin  is  meant  the  oeciirrenee  of  the  diseased  condition 
after  some  pathological  event  in  the  patient's  history.     Thus 
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gastric  irritation  not  infreqiieatly  dates  from  the  period  of  con- 
valescence of  the  patient  from  au  acute  febrile  illness,  typhoid 
fever,  measles,  scarlet  fever,  rheumatic  fever,  leas  commonly  of 
pneumoniii.  In  such  cases,  as  has  been  explained,  during  the 
febrile  stages,  there  is  a  diminished  functional  activity  of  the 
stomach,  both  secretory  and  motor,  and  during  recovery 
indiscretiona  in  diet  produce  gastric  iiTitation  which  not 
infrequently  persists  for  a  long  period.  The  stomach  in  such 
cases  is  not  allowed  to  recover  owing  to  the  irritant  action  of 
unsuitable  food.  As  will  be  seen,  also,  catarrh  of  the  organ 
frequently  has  a  similar  origin  in  the  convalescent  stage  of 
acute  diseases.  Gastric  irritation  may,  on  the  other  hand,  be 
acute  in  origin,  due  to  the  action  of  a  strong  irritant,  and  the 
acute  gastric  irritation  may  become  chronic,  lixitant  poisons 
from  the  effects  of  which  the  patients  recover  are  frequently 
starting-points  of  gastric  irritation,  but  there  is,  as  a  rule,  more 
than  functional  disorder  in  those  cases,  as  there  is  actual 
destruction  of  the  gland  tissue,  or  there  may  be  a  clironic 
catarrh  (see  Gastritis  Toxica).  Irritant  food  may  be  the 
starting-point,  more  particularly  tainted  food  and  high  game, 
the  acute  irritant  symptoms  being  produced  by  the  products  of 
bacterial  decomposition  of  the  food.  One  of  the  commonest 
modes  in  which  gastric  irritation  occurs  acutely  is  the  sequence 
of  recurrent  attacks  of  acute  gastric  irritation,  due  to  intemper- 
ance in  food  and  food  accessories  (alcohol  and  tea).  Lastly, 
gastric  irritation  may  have  a  dehuite  result  owing  to  a  change 
in  the  mode  of  life. 

Insidi&us  Oiistt  of  Gastric  Irritation. — Although  gastric 
irritation  may  arise  acutely  in  the  above  conditions,  yet  in  the 
majority  of  cases  its  onset  is  insidious.  Eepeated  slight  indis- 
cretions in  diet,  whether  in  respect  of  the  food  or  food 
accessories,  or  in  the  regularity  of  the  mode  of  living,  although 
apparently  only  temporary  in  their  efiect,  may  commence  a 
period  of  pronounced  functional  disorder  of  the  stomach.  At 
tirst  an  occasional  indiscretion  in  the  diet  does  no  haim ;  a 
temporary'  fulness  or  discomfort  after  a  meal  soon  passes  off 
ad  no  attention  is  paid  to  it,  but  unless  the  diet  be  regulated 
^ith  care  the  symptoms  reciu'  and  increase  in  intensity.  Such 
indiscretions  of  diet  do  not  always  act  alone :  they  may  do  so, 
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i.e.  they  may  in  a  quite  healthy  indivitlual  lead  to  functional 
disorder,  but  they  are  commonly  combined  with  other  conditions 
wluch  predispose  to  the  gastric  disturbauee.  Such  conditions 
are  a  period  of  worry,  or  of  sedentary  work,  of  work  in  a  close 
heated  atmosphere^  of  change  of  diet  as  in  mo\ing  from  one 
country  to  another,  or  of  the  mode  of  living,  as  in  moving  from 
the  country  to  the  town  or  inve  versd, 

Sifmptoms  and  Course  of  Gastric  IrnlcUion, — In  gastric 
irritation  there  is  a  varying  congestion  of  the  organ  dependent 
on  the  presence  of  the  food,  so  that  there  is  not  tliat  nonnal 
response  on  the  part  of  the  vessels  to  the  stimulus  of  food 
which  is  necessary  for  the  continuance  of  normal  digestion. 
This  varying  congestion  passes  off  as  the  stonmch  becomes 
emptied  or  the  imtant  portions  of  the  meal  are  expelled*  In 
the  second  place,  there  may  l>e  increaseil  irritability  of  the 
nervous  mechanism  of  the  organ,  which  may  show  itself  on 
the  side  of  increased  secretion  or  of  decreased  motor  activity, 
both  being  induced  by  food.  Tlie  increased  activity  proiluceJ 
in  this  way  is  a  feature  of  gastric  irritation  wlien  developed. 
The  actual  irritants,  therefore,  as  it  has  already  l>een  fully 
explained,  are  the  food,  the  food  ac-cessories  (especially  alcohol, 
tea,  spices),  and  tlie  increased  acidity  of  the  gastric  contents 
due  to  hydrochloric  acid,  Tliere  may  be  an  increased  secretion 
of  hydrochloric  acid  with  a  diminished  motor  activity ;  or 
spasm  of  the  organ  may  occur ;  in  some  cases  there  is  a 
deficient  secretion  of  hydrochloric  acid. 

Aeitie  Gmtrk  Trritafiofi, — Acute  gastric  iiTitation  occuns, 
as  previously  explained  (jj,  65),  simply  as  the  result  of  lai^ga 
meals  or  of  irritating  food.  The  sjTnptoma  in  such  a  case 
are  a  sense  of  fulness  and  discomfort  occurring  two  or  three 
hours  after  the  meal,  folio w^ed  it  may  l>e  by  very  acid  enicUi- 
tions  of  small  quantities  of  the  stomach  contents  and  of  gas, 
accompanied  by  nausea,  and  frequently  terminating  in  the 
ejection  of  the  whole  contents  of  the  organ.  Relief  to  the 
symptoms  is  then  obtained  ;  but  for  some  time  the  organ  is 
incapalile  of  doing  much  work,  so  that  for  a  period  of  twenty- 
four  hours  there  is  loss  of  appetite,  and  some  slight  discomfort 
beginning  in  half  an  hour  or  an  hoiu:  after  food  and  last- 
ing   about  an  hour;    Hatulenee  and   nausea  with    occasional 
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acid  eructations  may  also  be  preaent  Tlie  irritated  stomach 
then  recovers  itself,  and  ordinary  food  can  be  kiken  without 
discomfort.  Actual  pain  may  be  felt  in  the  stomach  region, 
the  presence  of  pain  dcpendiug  on  the  degree  of  irritation  aod 
on  the  condition  of  the  nervous  system.  Pain,  for  example,  is 
li  well-marked  symptom  in  severe  case^  where  high  game  or 
tainted  fotid  causa-^  gjistric  irritation,  as  well  as  in  case^  of 
irrttiint  poisoning.  Again,  in  individuals  witli  an  irritable 
nervous  system,  pain  in  the  epigastrium  is  frefjuently  a  well- 
marked  symptom.     In  ordinary  cases,  however,  when  food  and 

^food  accessories  cause  acute  gastric  irritation,  pain  is  not 
infrequently  absent. 

Another  result  which  may,  in  rare  instances,  follow  the 
ingestion  of  a  large  meal  is  ucule  dilaUition  of  the  oi^an, 
prac^tically  a  panilysis  of  the  muscular  coat  (see  Dilatation  of 
the  Stomach,  Chapter  XIV,), 

Physical  Sijjm  in  Acute  Gastric  Lritaiion. — During  the  time 
that  the  irritant  food  remains  in  the  organ,  the  stomach  is  in 

Lsome  instiinces   firmly  contracted  around  it,  in   others  it  is 

Fmoderately  dilated.  Tlie  first  condition  is  shown  by  a 
prominence  of  the  epigastric  region ;  and  on  pali^jation,  by 
the  sensation  of  a  rounded  mass  with  ill -defined  edges. 
Dilatation  is  shown  by  the  percussion  note  (tympanitic) 
extending  downwards  towards  the  umbilicus  and  into  the  left 
axillary  region  as  liigh  as  the  fourth  rib.  The  upper  re.i^ion 
of  the  abdomen  is  in  these  cases  often  flaccid,  and  sphishing 
of  the  stomach  contents  may  be  obtained  on  succussion.  In 
the  majority  of  cases    there  is   little  or  no   deep   tenderness 

javer  the  stomach  region,  but  manipulation  not  infrequently 
es  a  slight  eructation  of  gas  or  of  the  stomach  contents, 
and  it  may  even  excite  vomiting.  A  diffuse  tenderness,  of 
varying  degree,  is  observ^ed  only  in  tliose  cases  wliere  the 
irritiition  is  great.  In  the  period  following  the  emptying  of 
the  stomacli,  whether  by  vomiting  or  by  passage  of  the  contents 
into  the  duodenum,  the  stomach  may  remain  moderately  dilated. 
Symj^toms  not  Ee/trabte  to  the  Stomach. — Acute  gastric 
irritation  produces  a  thickly  coated  tong^ie,  yellow  or  wliite, 

^and  a  lingering,  nasty  and  nauseous  tiiste  in  tlie  mouth.  The 
bowels   are   usually  opened,  and   a  loose,   frequently  copious 
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motion  is  piissed  once  or  twice  iti  the  twenty- four  hours. 
There  is  a  diaiiicliiiation  to  excrtiuii,  uiunt^il  or  bodily,  although 
exercise  commonly  alleviates  the  symptoms*  There  is  headache, 
which  is  to  he  ascribed  to  tlie  character  and  quantity  of  the 
alcoholic  drinks  taken  ratlier  than  to  the  food  itself.  The 
complexion  is  pale^  somewhat  yellowish  and  "  washed  out." 

ThcBc  are  the  symptoms  of  what  may  be  described  as 
a  '*  food  debauch "  or  a  *'  bilious  *'  attack,  and  they  are  of 
importance  as  being  explanatory  of  the  exacerbations  in  chronic 
gastric  irritation  which  are  so  common.  The  repetition  of 
"food  debauches'"  is  a  frequent  cause  of  chronic  dyspepsia. 

Ckronia  Gmlne  Irritation.  —  In  chronic  gastric  irritation 
there  is  prolonged  functional  disorder  of  the  stomach,  in  which 
there  may  l:>e  (and  tisually  are)  remissions  of  greater  or  less 
duration,  and  in  which  there  are  commonly  acute  or  subacute 
exacerbations,  Tlie  symptonis  are  referable  to  the  food  and 
food  accessories  taken,  and  are  divisilde  into  three  stages 
according  to  the  degree  of  irritation  :  the  first  stage  may  be 
described  as  one  of  discomfort  of  digestion,  and  leads  to  the 
second,  in  which  the  discomfort  is  more  marked,  and  is  associ- 
ated wnth  hyperacidity  of  tlie  stomach  contents  and  great 
irritability  of  the  organ,  Tlie  third  stage  is  one  in  which 
the  functions  of  the  organ  are  diminished,  although  the  signs 
of  irritation  are  not  absent.  The  symptoms  of  these  stages 
overlap  to  a  great  extent ;  and,  moreover,  in  each  stage  one  or 
more  symptoms  may  obtain  prominence  and  give  quite  a 
special  feature  to  the  individual  ciise.  In  the  first  stage,  for 
example,  the  symptoms  of  the  gastric  disturbance  may  be 
slight,  and  the  prominent  symptoms  be  confined  either  to  the 
circulatory  or  to  the  nervous  systems.  In  the  second  stage, 
acid  eructations  and  flatulence  are  the  chief  symptoms,  although 
atony  of  the  muscular  coat  is  a  prominent  sign  in  some  cases, 
while  in  the  third  stage,  the  symptoms  of  diminished  func- 
tional activity  are  shown  in  diminished  secretion  and  in 
dilatation  of  the  organ,  which  may  mask  all  the  uther 
symptoms.  It  is,  however,  importitnt  to  note  that  in  each 
indi\idual  case  of  gastric  irritation,  the  features  of  the  case 
as  shown  in  the  symptoms  maintain  a  certain  type. 

The  symptoms  of  gastric  irritation,  in  whatever  way  it 
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arises,  may  be  divitled  into  two  cliisaes,  general  and  those 
referable  to  the  stomach.  The  latter  are  shown  in  a  sense 
of  fulness,  weight,  and  oppression  after  eating,  in  pain  and 
oppression  in  the  chest  and  between  the  shoulders;  and  by 
occasional  flatulence  and  acid  eructations.  The  more  general 
symptoms  are  those  chiefly  referable  to  the  ner\^ous  system 
(Chapter  VI.).  They  are  headache,  palpitation,  drowsiness, 
mental  depression,  sleeplessness,  and  the  otlier  symptoms 
aliTady  descrilied. 

The  symptoms  referable  to  the  stomach  always  appear  in 
relation  to  food,  coming  on  at  various  times  after  the  meal, 
and  are  usually  most  marked  after  the  principal  meal  of  the 
day,  or  in  the  evening,  when  the  stomach  has  had  to  cope  with 
at  least  three  meals  during  the  day, 

T)i€  sense  of  fulmss,  weight,  and  opprcssimi  in  the  eju- 
gastric  region  may  come  on  directly  after  eating,  but  is  often 
delayed  for  half  an  hour,  or  for  one  or  two  hours ;  it  may  then 
last  four  or  five  hours  or  until  the  next  meal.  Pain  in  the 
chest  and  between  the  shoulders  bears  a  similar  relation  to 
the  meal.  The  delay  of  most  of  the  symptoms  is  aseribable 
to  the  fact  that  the  digesting  food  is  most  irritating  to  the 

^organ  during  the  period  of  greatest  acidity.     In  about  half  an 
bour  the  amount  of  hydrochloric  acid  in  the  normal  stomach 

[contents  is  appreciable,  and  the  percentage  then  rises  to  a 
maximum  in  two  to  four  hours  according  to  the  size  of  the 
meal,  and  then  rapidly  decUnea  as  the  stomach  is  emptied. 
In  gastric  irritation  the  secretion  of  acid  is  more  rapid,  and 
the  degree  of  acidity  one  hour  after  a  meal  may  exceed  the 
normal  Tart  of  the  distress  is  ascril)able  to  the  continued 
peristalsis    of   the    organ    necessary  for    digestion,  and   part 

ito  the  long  delay  of  acid  food  in  the  organ.  The  symptoms 
nentioned  may,  however,  be  observed  in  cases  of  hyperacidity 
and  rapid  digestion ;  and  the  degree  of  acidity  of  the  gastric 
contents  must  be  considered  as  their  chief  cause.  It  is  notice- 
able that  whereas  both  the  sense  of  pain  and  oppression  in  the 
chest  and  the  sensations  in  the  epigastrium  are  described  at 
first  by  the  patient  as  occurring  after  a  meal,  in  prolonged 
cases  the  relation  to  food  is  not  observed  owing  to  the  fact 
that  the  stomach  is  always  irritated  by  the  presence  of  food 
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in  a  more  or  less  digested  condition,  the  oi^gau  in  fact  never 
being  empty  even  after  a  night's  rest  from  food  in  some  cases. 
Occasional  flatulence  is  observed  after  a  meal,  or  in  the  evening, 
and  sometimes  the  symptom  has  reference  to  special  articles 
of  diet  which  disagree  (viz.  te^,  carbohydrate  food,  etc).  Acid 
eructations  are  sometimes  complained  of,  but  vomiting  is  very 
oceasional. 

In  the  later  stages  of  gastric  irritation,  tlic  eliief  stomach 
conditions  present  are  hyperacidity  of  the  contents  due  to 
an  excessive  secretion  of  hydrochloric  acid  in  the  gastric 
juice  and  a  tendency  to  weakness  of  the  muscular  coat,  leading 
to  dilatation  of  the  organ.  Although  the  symptoms  preserve 
the  same  type  as  those  j\ist  described,  tliey  develop  in  certain 
directions,  viz.  acid  eructations  w^ith  ftatidence  are  more 
frequent,  vomiting  is  more  frequent,  the  eating  of  food 
becoming  a  source  of  fear  to  the  patient  There  is  no 
particular  feature  of  the  acid  eructations ;  they  occur,  like  the 
pain  and  discomfort,  in  from  lialf  an  liour  to  two  liours  after 
a  meal,  and  are  due  to  a  regurgitant  action  of  the  stomach 
when  the  acid  digesting  food  touches  the  cardia. 

Flatulence  may  be  excessive,  and  is  apt  to  be  greatest 
towards  the  end  of  the  day ;  at  first  coming  on  after  a  meal, 
it  soon  apparently  loses  its  relation  to  meals. 

The  character  of  the  vomiting  needs  more  paiticular  men- 
tion. The  vomiting  in  this  case  is  due  to  the  presence  of 
irritating  food  in  the  organ,  and  is  dependent  on  the  condition 
of  the  nervous  system.  If  there  is  great  irritability  of  the 
nerves  of  the  stomach,  whether  as  the  result  of  long  continued 
gastric  irritation,  or  of  a  general  irriUibility  of  the  nervous 
system,  such  as  occurs  in  "  nervous  "  individuals  and  in  some 
amemic  subjects,  in  which  a  sliglit  periplieral  irritation 
produces  a  great  effect,  vomiting  is  readily  excited  by  the 
presence  of  food  in  the  stomach.  In  such  cases  vomiting 
may  occur  after  every  meal,  directly  after  the  meal,  but  more 
commonly  it  comes  on  in  from  one  to  two  hours  afterwards. 
Patients  suflering  from  gastric  irritation  are  subject  to  such 
attacks  ;  but  they  are  only  attacks,  readily  disappearing  under 
treatment  A  not  uncomrac»n  history  is  that  the  patient  has 
lieen  the  subject  of  indigestion  of  food  foi'  a  long  period — one, 
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two,  or  moi-e  years,  that  the  disti-ess  has  been  increasing  during 
the  last  few  iiionths,  and  that  for  a  period  perhaps  of  oue  month 
there  has  heen  vomiting  dii^ectly  aft-er  meals  or  after  a  peritKl 
of  two  to  four  hours.  In  other  cases  vomiting  may  occur  in 
fourteen  days  or  a  month  after  the  onset  of  the  gastric  irrita- 
tion, and  tills  is  especially  so  in  cases  in  which  there  is  a 
predisposition  to  gastric  disorder  owing  to  some  general  tlisease; 
more  particularly  is  such  a  rapid  develupment  of  symptoms 
noticed  in  chlorosis  and  in  convalescence  from  acute  diseases. 
In  still  other  eases  the  vomiting  is  only  occasional,  and  due 
t^  some  special  indiscretion  of  diet,  a  very  large  meal  or  an 
excessive  amount  of  alcohol  or  tea,  while  in  many  cases  no 
vomiting  bceurs.  As  a  rule,  however,  occasional  vomiting 
is  present,  if  tliere  is  well  marked  hjT>eracidity  of  the  stomach 
contents  during  digestion  for  a  long  periotl 

Charojcter  of  (lie  Vomited  3fatkrs.~This  has  already  been 
fidly  discussed  (Chapter  lY.  p  8 1,  Chapter  V.  p  142).  There  is 
no  mucus  in  the  vomit,  which  consists  chiefly  of  digesting  food, 
and  shows  the  presence  of  peptones  by  the  ordinary  tests. 
The  vomit  is  very  acid,  the  acidity  is  due  mainly  to  hydrochloric 
acid,  which  even  in  a  short  time  after  the  meal  may  he  in 
much  higher  proportion  tlian  normal,  as  high  as  over  O'H 
gramme  per  cent.  In  some  cases  the  acidity  of  the  vomit 
is  within  the  normal  limits.  Pepsin  is  present,  and  usually 
in  a  very  active  condition. 

Some  cases  of  hj^^enicidity  of  the  gastric  contents  are 
rather  different  to  the  more  common  ones  just  described.  They 
are  characterised  by  rapid  chgestion  of  the  foL^l  and  rapid 
emptying  of  the  stomach ;  t]iey  are  indeed  cases  of  hyper- 
acidity with  irritability  of  the  muscular  coat  of  the  organ. 
Tliere  is  in  these  eases  the  same  distress  in  the  chest  and  dis- 
comfort  durhxg  digestion  which  have  been  described,  but  soon 
after  food  a  sense  of  emptiness  is  felt,  which  is  not  relieved  by 
more  food.  Indeed  in  some  cases,  the  appetite  retui-ns  soon 
after  a  meal  has  been  taken. 

Cases  of  gastric  irritation  may  continue  in  llie  stages  de- 
scribed tor  a  long  period — many  years ;  they  have  remissions 
of  greater  or  less  duration,  and  exacerbations  with  the 
symptoms  described,  rendering  the  sufferer's  life  intolei^ble  for 
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a  time,  but  relief  is  soon  obtained,  as  the  patient  has  to  under- 
go treatment.  Complete  recovery  is  frequent,  hut  on  the 
other  hand,  through  neglect  or  other  causes,  permanent  injury 
may  be  done  to  the  organ,  whereby  the  digestion  is  always 
"  weak,"  or  a  severe  injury  may  result  which  requires  months 
of  treatment  to  remedy.  Tlie  stomach  irritated  in  the  manner 
described  may  Ix'come  inflamed,  caUurh  being  produced,  or 
its  functions  diminish  in  activity  without  inflanmiation  occur- 
ring. The  first  diminution  is  seen  in  the  motor  activity  of  the 
organ,  so  that  the  delay  of  food  is  increased  and  the  organ 
tends  to  dilate.  This  dilatation  is  only  a  moderate  one,  and 
rapidly  diminishes  under  treatment;  it  is  fret|uently  kept 
up  by  an  irregular  and  unsuitable  diet.  As  an  illustration 
of  this  condition,  the  following  case  may  be  quoted : — A 
woman,  aged  forty  years,  had  suffered  from  attacks  of  indi- 
gestion  of  food,  *'  off  and  on/*  for  several  years ;  she  came 
coraplaining  of  symptoms  which  had  been  present  more  or  less 
for  one  or  two  years.  These  consisted  chietly  in  pain  and  oppres- 
sion in  the  chest  after  eatings  coming  on  either  directly  or  in  one 
hour  after  foo<l.  The  appetite  was  bad,  and  the  bowels  were  only 
opened  when  an  aperient  was  taken.  Vomiting  after  every  meal 
had  of  late  occurred,  the  vomit  being  described  as  frothy,  watery, 
and  sour.  This  was  then  a  ease  of  prolonged  gastric  irritation 
which  came  under  treatment  during  a  subacute  exacerbation. 
On  examination,  no  organic  cUsease  was  discovered  in  any  part 
of  the  body,  but  the  stomach  was  dilated.  By  percussion  it 
extended  as  far  downwards  as  the  umbilicus,  to  the  right 
nearly  as  far  as  the  right  nipple  line,  and  in  the  left  axillary 
region  as  far  upwards  as  the  tifth  rib :  there  was  no  tender- 
ness  over  the  stomach  region.  All  the  symptoms  diminished 
rapidly  under  treatment.  In  such  cases  dilatation  of  the  organ 
is  more  apt  to  occur  between  tlie  ages  of  forty  (^r  fifty  than 
in  young  adult  life,  except  where  the  gastric  irritiition  arises 
in  the  course  of  chlorosis  or  during  the  convalescent  stage 
of  acute  febrile  diseases ;  in  these  cases  dilatation  frequently 
comes  on  very  rapiilly  after  the  onset  of  the  functional  disorder 
(see  Gastric  Insufficiency). 

In  the  later  stages  of  gastric  irritation  there  may  be  ex- 
treme dilatation  of  the  stomach  with  the  symptoms  referable  to 
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Uiat  organ.  In  most  swell  cases  the  secretion  of  gastric  juice 
"is  insuiiicieiit.  Tlieir  history  shows  that  tlierc  has  been  a  long 
period  of  "  dyspepsia,"  which  has  ended  in  the  present  condi- 
tion ;  the  dj'spepsia  presenting  the  features  described  as 
characteristic  of  gastric  irritation.  Besides  the  physical  signs 
»of  a  dilated  stomach  (C'hapter  XIV.),  the  symptoms  shown  by 
8uc!t  patients  are  tlie  foilowing — flatulence,  pain,  and  vomiting. 
The  tiatulence  is  often  excessive.  The  pain  is  referred  to  the 
stomach  region,  and  is  noticeable  us  not  continuous,  but  coming 
on  at  intervals.  It  is  not  related  to  a  meal,  but  that  it  is  due 
to  the  presence  of  food,  digested  or  partially  digested,  is 
shown  by  the  fact  that  it  precedes  vomiting,  which  relieves  it. 
Indeed,  patients  frequently  excite  vomiting  in  order  to  relieve 
the  pain*  The  vomiting  is  also  not  related  to  meals,  but  occurs 
at  long  intervals;  once  daily  towards  the  evening,  but  more 
frequently  once  every  two  or  three  days,  when  the  large 
'accumulation  of  fluid  and  of  partially  digested  food  with  a 
little  mucus  is  rejected  by  the  stomach.  In  the  intervals  of 
pain  there  is  no  tenderness  in  the  stomach  region,  but  during 
the  pain  this  symptom  may  be  noticed.  The  vomit  has 
the  characters  of  tloid  from  a  dilated  stomach  (for.  ciO). 
There  is  no  hiematemesis  or  meUena.  Such  patients  are 
greatly  reheved  by  treaimeut,  but  there  is  permanent  injury  to 
the  organ,  from  which  complete  recovery  is  impossible.  Per- 
manent injuiy  may  be  done  to  the  organ  without  the  case 
progressing  so  far  as  we  have  just  dcscrilied,  Giistric  irritation 
of  long  duration  may  be  relieved  by  treatment,  but  owing  to 
neglect  of  a  proj>er  regimen,  the  pfitient  may  always  l>e 
subject  to  a  recurrence  of  the  disorder.  Such  patients  can, 
however,  by  avoiding  indiscretions  in  diet^  lead  a  useful  and 
comfortable  existence.  This  permanent  effect  of  gastric  irrita- 
tion may  te  associated  in  middle  age  with  a  greater  or  less 
degree  of  atrophy  of  the  gastric  glands. 

There  are  other  symptoms  in  gastric  initation  besides  tliose 
more  directly  i-eferable  to  the  stomach. 

Appetite, — ^In  the  early  stages  the  appetite  may  be  normal 
or  even  increased,  and  may  sometimes  l»e  described  as  voracious. 
In  cases  of  hypemcidity  of  the  stomach  contents  due  to  hydro- 
chloric acid,  the  appetite  is  not  diminished.      In  prolonged 
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loqgdd  eaiea,  owing  to  the  effect  on  the  genial  srstem,  the 
tongue  may  become  pale  and  flabby,  and  tooth  indented.  In 
some  caaea  the  sense  of  taste  is  diminished  or  even  lost:  a 
symptam  the  origin  of  which  it  is  diffienlt  to  explain.  The 
sense  is  usually  recovered. 

BawfU. — In  some  cases  the  bowels  are  regularly  opened 
each  day.  This  is,  however,  not  the  rule  ;  constipation  usually 
being  present  Tlje  bowels  are  opened  once  in  two  or  Uiree 
days,  or  niay  be  opened  only  once  a  week  Apart  from 
tfaa  U/^  that,  especially  in  women,  constipation  is  a  habit 
which  may  Im  acquired  by  irregularity  in  going  to  the  closet, 
gastric  irritation  tends  to  produce  constipation.  This  is  very 
evident  in  the  ^uliacute  attacks  which  arise  in  the  disorder. 

Another  condition  of  the  bowels  which  is  not  infrequently 
present  in  the  course  of  gastric  irritation  is  an  alternating 
condition  ui  cioijRtiimtion  and  diarrhcva.  In  well  marked  consti- 
ptttinn  there  may  he  diarrhceji :  the  colon  may  eontiiin  a  large 
quiiiitity  of  .sulid  fieces,  which  may  cause  slight  diarrhcea  (the 
jjasBing  of  small  liquid  stools)  liy  irritating  the  gut.     In  gastric 
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irrittttion  the  condition  is  uot  always  of  this  nature  ;  on  one  or 
two  days  one  or  more  liquid  or  semi-solid  dark  stools  may  lie 
l)assed,  and  on  the  follomng  iluys  tliere  is  constipation.  It  is 
difficult  to  exactly  deterniine  m  what  conditions  tins  altcmating 
diarrhcea  and  constipation  occurs ;  but  two  of  the  cunditions 
are  the  continued  eating  of  large  meals  consisting  largely  of 
meat,  and  a  sudden  change  of  diet  The  diarrlicra  just  con- 
8idere4  lias  no  direct  relation  to  the  eating  of  a  meal,  A 
third  condition  of  the  bowcLs  in  gastric  irritation  is  seen  in 
the  onset  of  diarrhoea  directly  or  soon  after  a  meal — "  lienteric 
diarrhoea/'  There  are  many  conditions  other  than  gastric 
irriUitiou  in  which  lienteric  diarrhoea  may  occur,  some  of 
which  have  tcj  do  with  indigestion  of  food  in  the  small  intes- 
tine, while  others  are  assijciated  almost  solely  with  disordered 
innervation  of  the  intestinal  tiact.  But  in  certam  cases  of 
gastric  irritation,  the  foo<l  appears  to  be  rapidly  discharged  from 
the  stomach  and  a  rapid  peristalsis  of  the  intestinal  tract  is 
initiated,  That  the  lienteric  diiUTlnea  is  to  be  ascribed  to  the 
gastric  irritation  is  shown  by  tlie  tact  that  in  the  course  of 
the  case  it  comes  on  in  attacks  lasting  from  one  to  three  weeks » 
and  that  it  is  relieved  by  treiiting  the  stoniach  condition.  The 
change  seems  primarily  to  be  one  of  increased  motor  excit- 
ability of  the  organ.  Besides  a  meal,  l^ot  tlrinks  will  excite 
the  duirrhiea,  whicli  Ls  shown  in  the  passiigc  of  w^atery  stools, 
containing  in  many  instances  undigested  food.  It  is  observed 
chiefly  in  children  and  women,  but  also  in  men ;  and  unassoei- 
ated  with  gastric  disorder,  it  complicates  chronic  febrile  diseases, 
tjj,  pulmonary  tuberculosis.  The  passing  of  a  liquid  stool  directly 
after  a  meal  is  soon  succeeded  by  the  passing  of  two  or  three 
Btools  after  meals ;  and  in  some  of  tliese  later  cases  the  patient 
^Bimply  states  that  diarrhtcii  is  present,  but  tloes  not  directly 
coanect  them  with  meals,  unless  questioned  on  the  point. 

CoTulitwn  of  the  Urine. — A  small  quantity  of  high- 
coloured  urine  is  not  infrequently  passed  dnring  and  after  a 
snbacute  attack  of  gastric  iiritation.  In  the  chronic  disorder, 
the  chief  changes  that  occur  in  the  urhie  are  a  tendency  to 
alkalinity  of  the  urine,  a  diminution  in  the  quantity  excreted 
and  an  excessive  excretion  of  phosphates. 

Albuminuria  only  occurs  as  a  result  of  the  ingestion  of 
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particular  articles  of  diet,  such  as  white  of  egg :  albumosuria 
may  be  found,  more  i>articiilarly  when  the  organ  is  dilated. 

Effed  on  General  NtUrilwn.  —  Gastric  irritation  is  not 
associated  with  any  particular  build  of  body ;  it  may  occur 
in  the  stout  or  the  t!iin,,  in  the  well-notirished  or  in  tlie  badly- 
nourished.  In  many  cases  of  the  disorder  there  appears  to 
be  but  little  effect  on  the  general  condition  of  the  body; 
the  weight  is  maintamed,  and  the  strength  ;  but  a  continuance 
of  tlie  disorder  leads  to  general  efi'ects  which  may  be  profound 
In  the  ejirly  stages,  or  even  when  gastric  irritation  is  subacute 
and  in  the  second  stage,  there  is  usually  no  obvious  wasting  of 
the  body ;  but  the  face  is  paler  than  natural,  and  the  bodily 
strength  diminishes*  Irritability  of  the  muscles  on  tapping 
(myotatic  irritability)  is  frequently  observed,  especially  in 
individuals  with  an  excitable  nervous  system.  Wien,  how- 
ever, the  gastric  irritation  has  been  much  prolonged,  more 
especially  as  the  patient  approaches  middle  age,  and  in 
women  at  the  climacteric,  there  may  be  wasting.  This  is 
particularly  so  when  tliere  is  dilatation  of  tlie  organ,  associated 
with  the  permanent  defect  in  the  digestive  power  which 
has  already  been  discussed.  The  loss  of  flesh  has,  how- 
ever, some  cbaracterLstics.  .\lthougli  there  may  be  some 
permanent  diminution  of  weight  during  the  coui*se  of  tliree 
or  four  years,  yet  if  the  patient  be  weighed  week  by  week  his 
weight  will  Ije  found  to  fluctuate  greatly,  increasing  when  the 
disorder  is  improved,  decreasing  on  a  recurrence  of  the 
symptoms-  Progressive  wasting,  dating  from  a  known  period, 
occurs  in  organic  disease  of  the  organ.  It  is  the  exception 
even  in  tlie  most  prolonged  cases  of  gastric  irritation,  antl 
when  it  occurs  it  is  due  to  some  other  cause  than  the  stomach 
disorder.  Indeed,  patients  in  whom  a  disordered  gastric 
digestion  exists  may  actually  gain  in  weight  so  as  to  become 
obese,  especially  towards  the  middle  period  of  life. 

Course  and  Progno^k. — Tlie  course  of  primary  gastric 
initation  depends  chiefly  on  the  means  adopted  for  its  cure. 
It  is  very  amenable  to  medicinal  and  dietetic  treatment,  and 
therefore  the  prognosis  is  grjod.  But  the  usual  course  of  gastric 
irritation  is  shown  in  recurrent  attacks  of  greater  or  less 
severity,  and  these  are  almost  solely  due  to  the  fact  that  after 
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a  period  of  relief  from  the  symptoms  of  indigestion  of  food, 
tliiJ  patient  loses  cmitioii  and  commits  irregularities  in  the 
mode  of  living  and  in  the  diet,  which  brings  on  another  attack. 
If  gastric  irritiitioo  supervenes  on  gastric  insufliciency,  the 
immediate  prognosis  is  good,  since  the  disorder  can  be  con- 
trolled  by  appropriate  treatment ;  but  the  gastric  insufficiency 
still  remains,  and  may  t>e  very  slow  in  recovery.  In  all  cases 
'where  gastric  irnt^tion  is  secondary  to  or  occurs  in  the 
coarse  of  organic  disease  elsewhere  than  in  the  stomach,  the 
course  of  the  disorder  is  prolonged,  but  it  is  still  amenable  to 
^  treatment. 

Diagnosis, — The  diagnosis  has  chiefly  t-^i  be  made  from 
chronic  catarrli  (see  Chapter  VII.).  For  the  diagnosis  between 
functional  and  oi^anie  disease  of  the  stomach,  see  pp.  202,  435. 

Treaimeid. — The  treatment  of  gastric  irritation  must  be 
conducted  on  lines  directed  to  procure  rest  lor  the  stomach,  to 
allay  in-itability  of  tlje  organ,  and  to  cxnintcrdct  li}7>eracichty. 

Eest  to  tlie  stomach  is  procured  by  attention  to  the  diet 

(Cliapter  XL  p.  322)  and  by  the  use  of  sedatives  (Chapter  X. 

p.  300);  irritaJjility  is  also  allayed  by  these  means,  and  hjT>er- 

•  acidity  is   temporarily   relieved    by  antticids   (Chapter   X,   p. 

290),  and  cured  by  rest  and  by  alteratinn  in  the  diet. 

Of  great  importance  in  the  prevention  of  the  recurrence 
of  attacks  of  gastric  irritation  is  attention  to  the  condition  of 
the  teeth  and  to  genend  hygienic  reguJations  (Chapter  XIL). 

Gasirk  Irriiatmi  loiih  Pnmmicnce  of  Nervous  Si/mpttmis : 
Nervous  Dt/spepda,  Neuroses  of  the  Stomach, — In  the  majority 
of  cases  of  gastric  irritation  there  is  a  cnmbinatiun  of  sym- 
ptoms which  readily  points  to  the  kind  of  disorder  jiresent :  the 
epigastric  fulness,  weight  and  discomfort  follo\\Tng  meals,  the 
pain  in  the  chest,  the  acid  eructations  and  tlatidence  are 
characteristic.  These  symptoms  may  intennit  or  become  more 
violent,  subacute  or  acute  gastric  irritation  occurring,  in  which 
there  is  constantly  a  great  deal  of  food  in  the  organ,  witli 
hyperacidity  and  prolonged  acidity  and  occasional  vomiting. 
In  those  comparatively  rare  cases  in  which  gastric  iixitation  leads 
to  great  and  pei-sistent  dilatation  of  the  organ,  the  symptoms 
of  this  with  those  of  deficiency  of  function  in  the  organ  are 
manifest,  and  an?  directly  referable  to  the  stomach  condition. 
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Tbere  aie,  boireTer*  manjr  eases  of  ^stric  imtaluxi,  aad 
indeed  of  other  diaordeis  of  the  ofgin  (gutnc  frmaliiriieitcy). 
in   whidi  eertam   qnnpUMns  aUain  cadi  pniiiiiieoce   as   to 
give  a  feat^me  to  tlie  particular  case.      Socii  sfinploiiis  ans 
witboQt  exoeptiaii  refenble  to  eoiDe  diai^  in  the  nervoos 
afrtem,  and  are  by  some  tneliided  under  the  tenns  nenroos 
dyspepsta    and    Deiut)fles    of   the   stomack      On    the    other 
hand,  in  certain   nervous   conditions  (hjsteria,  nemaaithenia) 
there  are  svTiipt^ims  referable  to  the  digestive  otgsiis,  priniarilf 
pfodnoed  by  the  nervous  condition  itself,  but  induced  by  the 
presenoe  of  food  in  the  organ.     The  working  of  the  nervous 
mechanism  of  the  stomach  in  its  effects  on  its  functions  is 
only  imperfectly  understood,  and  as  far  as   our  knowledge 
goes  has  ttlre4Mly  been  discussed  (p.  14).     For  the  present  pur- 
pose it  is  sufficient  to  remember  that  the  nenous  mechanism 
is  an  intricate  one,  and  is  partly  local,  but  chiefly  central,  and 
that  not  only  the  higher  centres  but  the  special  sense  centres 
of  sight  and  taste  are  connecte<:l  with  the  nerv  ous  mechanism 
of  the   organ.     In   gjistric   irritation,   the   irritability  of   the 
nerves  of  the  stomach  is  increased  by  the  continued  or  inter- 
mittent   peripheral    irritation.      So    that    in    one    direction 
gastric  irritation  may  lead  to  increased  reflex  effects  starting 
from   the  stomach,  and  excited  by  the  presence  of  food  itself 
or  of  hyperacidity.     Connected  with  this  there  is  an  increased 
excitability  of  tlie  central  nen^ous  system  in  response  to  a  peri* 
pheral  stimulus,  which  may  be  induced  by  the  stomach  condition 
or  by  some  disorder  or  disease  elsewhere  than  in  the  stomach. 
On  the  other  hand,  a  tUsordered  condition  of  the  central  nervous 
syHtem  leads  in  some  cases  to  gastric  sjTuptoms,  which  may 
at  first  be  purely  ner\'ous  in  origin,  but  which  soon  show  the 
evidence  of  gastric   irritation :  such   cases  occur  in  hysteria, 
neurasthenia,  and  bj^Kichondriasu?,  and  in  those  conditions  of 
the  nervous  system  induced  by  overwork,  worry,  and  like  causes, 
or  in  the  convalescent  et^e  of  acute  diseases. 

The  ner\"ous  symptoms  which  may  intlividually  become 
prominent  have  been  fully  discussed  in  the  last  chapter.  Thus 
licadiLcIie,  frontal,  vertical,  or  occipital,  with  or  without  con- 
stipation, may  be  the  feature  in  one  case,  and  vertigo  in  another. 
Palpitation  and  flushing  of  the  face,  especially  in  women  of 


NER  VO  US  D  YS PEPSI  A. 


209 


middle  age,  niay  obscure  tlie  symptoms  of  indigestion  in  anotlier 
cuse ;  and  in  yet  otlier  cuses  menial  perversion,  such  as  nieiitiil 
p  apathy  and  meliinchoha,  may  be  the  ehief  symptoms  observ- 
able. Cravini^'  for  extraordinary  articlea  of  diet  or  for  articles 
absohitely  uneatable  (such  as  chalk,  sawdust,  etc.)  is  a  ?ign  of 
mental  perversion  and  may  be  classed  with  ariorcxia  netvom  or 
the  loss  of  appetite  due  to  a  perverted  nerve  condition,  in  which 
there  is  profound  vv»isting.  Tliese  symptoms,  however,  may  or 
may  not  be  asscxiiated  witli  functional  disonler  of  the  stomacli. 

In  some  of  the  cases  similar  to  those  under  discussion,  a 
prominent  symptom  is  the  eructatimi  of  gas  and  of  the  acid 
contents  of  the  stomach,  commencing  soon  after  a  meal  and 
continuing  during  the  whole  time  of  digestion.  This  symptom* 
which  may  he  called  en(rtatio  m-rvosd,  is  not  necessarily  associ- 
ated with  any  chemical  change  in  the  process  of  digestion,  but 
the  liquid  brought  up  may  be  watery,  neutral,  or  even  alkaline. 
In  fact  the  chemical  processes  as  deternuned  by  a  test-meal 
may  be  normal ;  but  there  exists  an  irritabihty  of  the  stomach 
which  is  shown  by  the  jKirtiiil  voiding  of  the  acid  digesting 
food  or  of  the  small  amount  of  liijuid  which  remains  in  the 
organ  after  digestion.  Indeed,  iu  such  cases  vomiting  is  fre- 
quently observed,  and  may  become  the  chief  symi>tom  in  the 
disorder — vomit  us  nervom,  Ijoth  these  symptoms  occur  almost 
solely  in  women,  generally  luider  forty  years  of  age,  and  are 
usually  associated  witli  well-marked  constipation.  Tims  in 
one  particular  ease  in  a  young  woman  aged  twenty-four,  the 
vomiting  occurred  after  each  meal  for  periods  during  three 
years.  The  appetite  remained  good,  ami  there  were  no  sym- 
ptoms of  indigestion  of  food. 

Cases  in  which  these  nervous  symptoms  are  prominent  may 
classed  as  *'  nervous  dyspepsia,"  and  Leube  *  woidd  limit  this 
to  cases  in  which  the  process  of  digestion  was  normal. 
This  limitation,  however,  is  not  practically  accurate,  and  it  is 
best  to  consider  tliese  cases  under  two  classes,  \i/,. : — 


L  Cases  of  gastric  h'ritatioii  witli  prominence  of  one  or 
more  nervous  symptoms. 

^  **  Ueljcr  nervbse  Dy8|jepfiU',''  lA:tif.^chis  Anh,  /.  khn,  MeJ.,  Leqizig,  ISTU, 
vol.  xxiiL  ji.  98. 
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2.  Cases  in  wbit'h  thexe  is  normal  digestion,  but  there  are 
nervous  symptoms  either  general  or  related  to  the  stomach,  tjQ. 
ernctatio  and  vomitm  ^wrvosd. 


The  first  class  of  cases  Las  already  been  folly  considered 
(Chapter  VIL).  The  second  class  of  cases  occurs  in  those  who  are 
the  subject  of  the  numerous  manifestations  of  hysteria  or  neuras- 
thenia. As  regards  the  stomach  symptoms  Leube's  summary 
may  be  taken  as  practically  accunite,  viz.,  that  nervous  dys- 
l>epsia  occurs  in  young  adults  (chiefly  females)  ahtive  the  age 
of  puberty,  that  the  appetite  varies,  that  there  are  numerous 
giistric  reflexes,  and  that  while  the  process  of  digestion  is  good, 
there  are  occasional  attacks  of  vomiting  and  acid  risings. 
There  is  no  tumour,  and  the  stomach  is  not  usuaUy  dilated 
One  importaut  point  of  distinction  between  sucli  cjises  and 
CAses  of  gastric  irritation,  chronic  catarrh,  and  ulcer  of  the 
stomach  is  that  they  do  not  readily  yield  to  treatment  directed 
to  relieve  a  stomacli  condition  or  to  even  general  treatment. 
They  are  commonly  most  intractable,  as  severe  as  tliose  of 
hysteria  and  neurasthenia,  of  which,  indeed,  they  are  local 
manifestations. 

(yonrse  find  Proffnosis, — The  course  and  prognosis  of  gastric 
irritation  when  it  presents  itself  in  tlic  forms  of  '*  nervous 
<ly8i)ep3ia"  is  widely  dillerent  from  that  of  simple  irritation, 
inasmuch  its  the  stomach  condition  is  one  of  a  series  of 
symptoms  of  more  or  less  profound  functional  disorder  of  the 
nervous  system,  lielapses  ai"e  therefore  common  and  much 
permanent  benefit  is  not,  as  a  rule,  to  be  expected,  although 
rehef  can  be  given  to  the  most  prominent  syuipt<:*ms. 

Treuhnent, — Tliis  is  twofold  :  a  general  tonic  treatment, 
l>oth  medicinal  and  hygienic  (baths,  exercise,  massage^^ — Chapter 
XII.) ;  and  a  local  treatment  to  the  sttjmach,  consisting  of  seda- 
tives (Chapter  X/)  to  relieve  irritability  of  the  organ,  and  antacids 
to  relieve  hj^peracidity  wlten  present.  The  dietetic  treatment  is 
to  be  prescribed  on  the  same  lines  as  those  of  simple  gastric 
irritation,  but  in  the  cases  under  consideration^  much  harm  will 
be  done  by  reducing  the  diet  too  much  or  prescribing  it  on  too 
rigid  lines,  because  such  patients  will  nut  infreqtiently  be  found 
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able  to  dig^^t  articles  of  diet,  which  would  \y^  irritating  and 
utterly  uusiiitahle  in  cases  of  simple  gastric  irritation. 


2.  Gastric  Ixsufficiencv. 

The  term  **  at^^nic  dyspepsia,"  although  it  includes  most, 
does  not  include  all  the  cases  of  gastric  insufficiency. 

Gastric  insutticiency  may  be  deiined  as  a  condition  in  which 
the  functions  of  the  stomach  are  diminishetl  The  chief  functions 
which  are  atfecteil  are  the  secretion  of  gastric  juice  and  the  motor 
actinty  of  tlie  organ,  so  that  there  is  not  only  a  greatly  dimin- 
ished chemical  iiction  on  the  food,  but  there  is  a  greater  delay 
of  food  in  the  organ  than  normal  in  the  case  of  ordinary  meals, 
owing  to  the  diminished  motor  activdt)\  It  has  been  frequently 
explained  in  the  preWous  chaptei-s  that  gastric  irritation  may 
lead  to  gastric  insufficiency,  the  nvei-worked  or  the  irritated 
organ  at  last  showing  a  defieicDcy  of  function.  In  cases 
classed  as  gastric  insuihciency,  the  condition  has  l>een  induced, 
not  l>y  gastric  irritation,  but  either  by  the  mode  of  life  or  the 
age  of  the  individual,  or  by  the  presence  or  antecedence  of 
some  diseased  condition  other  than  of  the  stomach. 

EHolotjij. — Gastric  insufficiency  is  developed  in  consequence 
of  some  general  condition  or  disease  of  the  bmly  in  which  the 
i  stomach  shares  in  the  almost  universal  diminution  of  activity 
of  the  organs  and  tissues.  Although  the  symptoms  are  dii-ectly 
brouglit  out  by  the  presence  of  food  in  the  organ,  yet  in  the 
cases  under  consideration,  food  and  food  accessories  are  not  the 
cause  of  t!ie  gastric  condition.  It  is  induced  in  some  by  the 
character  of  occupation,  by  the  mode  of  life,  or  by  prolonged 
mental  disturbance.  Thus  it  is  not  uncommon  in  those  who 
lead  a  sedentary  life,  with  much  mental  work,  especially  if  this 
\vd  combined  vnih  business  or  social  worry.  Indeed,  worry  and 
the  rush  of  modem  life  are  responsible  for  a  large  numljer  of 
cases  of  indigestion  of  food  due  to  giistric  insufficiency.  These 
conditions,  especially  when  associated  with  depressing  surrouud- 
fings  and  insufficient  exercise,  lead  to  a  general  depression  of 
the  functions,  not  only  of  the  nervous  system,  but  also  of  the 
other  bodily  functious.  The  appetite  diminishes,  the  bowels 
become    constipated,  an*l    the    st^jmach    soon    shows  signs  of 
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deficieot  activity.  These  eanaea  act  chieflj  towards  the 
middle  period  of  life,  and  both  in  men  and  women,  but  more 
aspedaUf  in  men  on  account  of  the  greater  amount  of  mental 
and  lesponidble  work  done.  Indeed,  from  middle  age  and 
ODwatds  during  the  period  of  old  age,  the  functions  of  the 
gaatro-intestmal  tract  are  in  the  majority  of  instances  less  vigor- 
ous than  in  youth ;  it  is  the  time  of  life  when  the  daily  amount 
of  food  re<|uired  diminisbes,  and  gastric  insuflficiency  developing 
more  or  less  suddenly,  may  show  itself  at  this  period  for  the 
first  time.  In  these  cases,  excess  of  food  or  unsuitable  food  nmy 
be  the  actiml  agent  in  aggravating  the  insuMciency  and  bringing 
it  to  the  notice  of  the  patient  In  women  between  forty-five 
and  fifty  yeai-s  of  age,  at  the  onset  of  the  climacteric,  gastric 
insufficiency  is  frequently  observed,  and  lasts  in  many  instances 
until  the  disturljances  of  the  menopause  (uterine,  nervous,  and 
cardiac)  are  past,  it  may  be  durijig  a  period  of  two  or  three  years. 
In  prolonged  lactation  it  frei|ueutly  arises.  In  young  adults, 
whether  male  or  female,  gastric  insufficiency  is  commonly  due 
to  some  recognisable  morbid  condition  of  the  body.  This 
functional  disurder  may  be  luanifested  early  in  life  when  in- 
herited ;  for,  although  a  difficult  matter  to  correctly  estimate, 
there  is  some  evidence  t!mt  a  "  weak  "  digestion  may  be  trans- 
niitted  fmm  parents  to  offspring. 

The  general  conditions  of  the  body  which  may  with  other 
etiological  factors  induce  gastric  insufficiency  are  divisible 
into  two  classes:  (1)  nou-febrile  debilitating  conditions  or 
diseases,  and  (2)  febrile  conditions  and  dise^ises. 

1,  Non-fthrik  CotidUwHs^—GnBlnc  insufticieucy  is  fre- 
quently noticed  in  cases  where  there  are  repeated  losses  of 
blood  over  a  long  period.  Such  hEemori'hage  occurs  from 
haeiinorrlioids  from  which  there  may  be  frequent  losses  of  blood 
for  a  long  time ;  also  in  cases  of  profuse  menoiThagiu  and 
metrorrhagia, commonly  induced  by  fibroid  timiours  of  the  uterus. 
Repeated  lucmorrhages  from  malignant  growths,  whether  intes- 
tinal or  external,  also  tend  to  induce  giistric  insufficiency. 
Prolonged  suppuration,  whether  tubercular  or  syphilitic,  as, 
for  example,  from  Ijone  disease,  is  a  not  uncomiiion  cause.  In 
haemorrhage  from  a  non-malignant  disease^  the  condition  of 
anaemia   produced  is   no  doubt   responsible  for    the  deficient 
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activitj  of  the  stornaclK  In  prolonged  suppuration,  ana^niia  is 
present,  but  the  {primary  disease,  wliether  tubercle  or  fivphilia, 
is  also  an  etiological  factor  in  the  production  of  gastric 
insufficiency. 

In  antEmic  diseases  generally^  wliether  primary,  as  chlorosis 
and  pernicious  anmmia,  or  secondary,  as  in  chronic  llright's 
disease,  malignant  disease,  and  chronic  puhjionary  tuberculosis^ 
the  stomach  functions  fre([ueutly  become  deficient.  In  chlorosis, 
gastric  insufficiency  is  well  marked  if  the  anaemia  is  prononnced; 
in  pernicious  anaemia,  too,  some  cases  show  gi*eat  deficiency  in 
function  of  the  stomach,  bringing  them  into  relation  witli  c^ses 
of  advanced  atrophy  of  the  organ.  The  indigestion  of  chronic 
Bright'a  disease  is  constantly  oidy  shown  l>y  gastric  iu suffi- 
ciency ;  as  in  cancer  find  in  chronic  pulmonary  tuberculosis. 
In  gout,  gastric  irritation  is  more  common  than  insufficiency, 
and  when  this  develops  it  is  usually  to  be  attributeil  to  a 
long  pKiriotl  of  gastric  irritatioOj  or  to  the  ellect  on  the  body 
of  renal  disease. 

2.  FSrUe  Condiimm  and  Diseases. — ^The  state  of  fever 
tends  to  produce  diminished  functional  rtcti\ity  of  the 
stomach.  This  was  noticed  liy  Beaumont  in  tlie  case  of 
Alexis  St.  Martin,  from  the  observation  that  iu  the  febrile 
state  the  food  remained  twenty-four  hours,  or  longer,  in  the 
stomach,  and  was  undigested,  while  the  mucous  membrane 
showed  a  dry,  glazed  appearance.  This  diminution  of  functional 
activity  Lists  during  the  whole  course  of  the  fever,  and  is 
accompanied  by  loss  of  appetite.  During  convalescence  a 
return  of  the  functional  activity  of  the  organ  is  shown  by  an 
increase  of  appetite,  but  in  tliis  case  especially  the  appetite  is 
no  criterion  of  the  amount  of  food  the  patient  can  digest.  The 
return  of  function  to  the  normal  is  very  slow,  and  is  delayed 
frequently  by  injudicious  feeding,  and  in  some  cases  by  con- 
tinuing an  insufficient  diet  for  too  long  a  period-  During 
fever  there  is  a  deficient  secretion  of  gastric  juice,  Ixith  of  the 
jK^pain  and  the  hydrochloric  acid,  and  a  deficient  motor  activity. 
During  convalescence,  when,  with  an  increase  of  the  food, 
avinptoms  of  gastric  insufficiency  are  liable  to  develop,  the 
effect  on  the  stomach  is  not  infrequently  shown  liy  a  dilatation 
of  the  organ  of  moderate  degree,  and  this  dilatation,  il'  un- 
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treated,  may  last  a  considerable  tiiue.  Tliis  tendency  to 
dilatation  is  a  featiu'e  of  these  cases. 

After  most  febrile  diseases,  gastric  insufficiency  may  be 
observed,  and  last  a  variable  time.  After  typhoid  fever,  it 
is  perhaps  most  coinuion,  and  after  scarlet  fever;  but  it  is 
also  observed  after  rheumatic  fever  and  measles,  and  in  the 
conrse  of  malaria,  Ct  as  trie  insufficiency  occurring  in  chronic 
pulmonary  tuberculosis  is  partly  to  be  ascribed  to  the  chronic 
febrile  conditit/n  present,  but  also  to  the  anaemia  produced. 

In  most  of  the  conditions  above  considered,  it  is  evident 
that  the  gastric  insufficiency  is  of  temporary  duration,  l:)eing 
induced  by  some  disease  wliich  has  already  passed  away,  or 
which  is  remediable  by  treatment.  Some  of  the  conditions, 
e'.^.  malignant  disease,  are  incurable.  But  gastric  insufficiency 
is  sometimes  associated  with  atrophy  of  the  glandular  and 
other  structures  of  the  stomach  to  a  greater  or  less  extent,  so 
tliat  it  becomes  a  very  grave  disease  (see  Atrophy,  p.  280). 
The  majority  of  these  cases  occui*  beyond  middle  age,  and  are 
as  a  rule  unrecognised  during  life.  There  are  thus  two  classes 
of  cases  which  may  l>e  called  gastric  insufficiency.  In  one,  the 
condition  is  icmj^m^ary^  the  original  cause  being  remediable  by 
treatment ;  in  the  other,  the  condition  is  permanent,  being  due 
to  organic  changes  in  the  walls  of  the  stomach,  ub  in  some 
cases  of  catarrh  and  in  cases  of  atrophy  and  cancer  of  the 
stomach.  It  is  not  uncommon  tliat  in  individual  cases  of 
primary  gastric  insufficiency,  gastric  irritation  and  gastric 
catarrh  are  induced  by  the  action  of  the  food  as  an  irritant. 
Indeed,  in  such  cases  gastric  irritation  or  catarrh  is  the  natural 
flequence  of  the  repetition  of  meals  which  the  stomach  cannot 
digest  or  manipulate. 

Sit  nipt  oms.— in  gastric  insufficiency,  in  response  to  the 
stimulus  of  fond  tliere  is  deficient  secretion  of  the  gastric  juice 
(both  acid  and  pepsin),  and  a  deficient  motor  activity ;  and 
although  Ijuth  these  functions  may  be  fairly  active  up  to  a 
certain  period  of  the  digestion,  they  tend  to  cetise  before 
digestion  is  complete.  There  is  therefore  gi-eat  delay  of  food 
in  the  organ.  The  repeated  effect  of  unsuitable  meals  increases 
the  delicieucy  *jf  the  organ,  especially  as  regards  its  motor 
activity;  dilatation  therefore  residts.      Lastly,  the  remains  of 
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the  food  ill  the  iirgan  are  apt  to  iitulergo  bacterial  deconipasition, 
espeeiallj  if  the  organ  is  dilated  (Chapters  IIL  and  XI Y,).  The 
symptoms  referable  to  the  atomach  are  chieHy  associated  with 
delay  of  food  in  the  organ.  After  an  ordinary  meal  thei^e  is 
a  sense  of  weight  and  fulness  in  the  epigastrium,  such  as  has 
been  described  as  occnrring  after  ga^strie  irriUition.  In  gastric 
insufficiency,  however,  it  is  the  mere  presence  of  the  food  in 
the  organ  wiiich  causes  the  distress,  so  tliat  these  symptoms 
appear  almost  directly  after  a  meal,  and  are  not  usually  delayed 
for  one  or  two  hours,  as  in  cases  of  gastric  irritation.  With 
the  sense  of  epigji^trie  fulness  there  may  l>e  an  opprcassion 
of  the  chest,  which  sometimes  gives  rise  to  actual  dyspncea, 
especially  on  exertion.  These  symptoms  as  a  rule  hist  the 
whole  time  the  food  is  in  the  stomach,  conrmencing  after  a 
meal  and  lasting  fur  two  or  three  hours,  or  until  the  next 
meal,  winch  gives  no  relief  to  the  symptoms,  as  in  cases  of 
gastric  iiTifcation  due  to  hyperacidity,  but  actually  aggi'avate^ 
them.  Flatulence  is  a  const^mt  symptom,  and  in  the  majority 
of  cases  it  is  not  the  flatulence  of  liacterial  decomposition,  but 
is  due  to  an  increased  formation  oi  the  gjuses  produced  during 
normal  chgestion,  or  is  due  to  regurgitation  fix>ni  the  small 
intestine  (p.  161).  On  the  other  baud,  tlie  ilatulenee  may 
\}M  due  to  bacterial  decompositiun  of  the  food,  cbieliy,  however, 
when  the  stomach  is  dilated. 

Acid  risings  are  as  a  rule  ahsent.  Towards  the  end  of  the 
period  of  digestion  they  may  occur  in  gastric  insuthciency,  but 
they  are  not  of  that  buming  character  they  possess  in  gastric 
irritation.  When  acid  eructations  occur  in  the  course  of 
gastric  insutTiciency  they  are  due  to  the  onset  of  gastric  irrita- 
tion, induced  by  the  constant  presence  in  the  organ  of  undigested 
or  slowly  digesting  food,  or  they  are  due  to  an  irritability  of 
the  organ  induced  by  the  geneml  condition  of  the  body. 
Vomiting  is  not  a  symptom  of  gastric  inautticiency.  Such 
patients  may  vomit,  but  this  is  iis  a  rule  due  to  some  definite 
and  ascertainable  cause,  such  as  the  partaking  of  a  particularly 
indigestible  meah 

The  reflex  symptoms  attriliutalde  to  the  indigestion  of 
food  in  cases  of  gastric  insufficiency  are  very  numerous.  It  is 
in  many  cases  difficult  to  ascribe  their  origin  to  the  gastric 
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t««r»  All  tile  iciex  db 
fdsted  IB  pinl  of  tone  witb  the  Asm  pmeen  rfifigwitiinp  in  the 
ttufWffa  TIm  m  f^fffieBy  eo  vitih  tbe  pmi  u  I1m»  ftont  of 
the  dbeit,  llie  feaa  bedpeoi  die  ahoeUen^md  dMt  **bekrv  tbe 
beart^"  wbkh  b  frequen&Ij  dbectlj  asocated  with  ietaknce,. 
€r  tbe  pneeoce  of  a  leTge  enoinit  ef  ptt  in  tbe  etomnch.  Psm 
naj  be  felt  in  oiber  alnatioBe  in  ▼arioai  fieiti  of  the  ehest» 
dneflj  m  the  lower  axiOa  (commoxilj  in  chlofosis);  in  tlie  hesul, 
dae  to  coQdtipetion,  or  to  e  genial  coodilioo  of  tbe  naroos  sje- 
tem ;  in  the  abdomen,  doe  matnly  to  coostipatiim.  BrowmnesB 
Hfter  oeieeU  10  a  cotmnoD  symptom  (Chapter  ViL),  also  sleepless- 
tuem  (he.  eU,),  both  of  which  have  been  already  fully  discussed. 
A  feding  of  latitude,  didinclination  for  exertion^  is  freqnetit^ 
as  well  aa  mental  inaptitude,  apathy,  and  a  mehmcboly  view 
of  life.  TliCMje  mental  effects  are,  however,  due  chiefly  to 
the  general  condition  or  disease  producing  the  functional 
dbordco*  and  not  to  tlie  gastric  insufficiency  itself.  This 
aggravatei  the  »yrnjjtr>nis  but  doe^  not  produce  them. 

ThB/aee  frequently  shows  the  general  condition  associated 
with  gastric  insudiciency ;  it  is  often  pale,  perhaps  anxious- 
looking',  liut  not  expressive  of  pain,  Tbe  complexion  is  fre- 
(|ii(^ntly  "inmlrly."  In  chlorosis  and  other  forms  of  amemia, 
luirl  in  clironif  BriglU's  disease,  the  face  shows  the  character- 
istif*^  of  tjic  |mrtiriilar  disease  ;  in  chlorosis,  tht;  ^o^eenish-yellow 
tint ;  in  chronir  Urigfit's  disease,  the  opatjue  ptiUor  of  the  face, 
with  ba^jL^y  lower  eyelids.      Thi«  appetite  is  always  diminished. 
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Tlie  toti4jue  is  commonly  broad,  pale,  flubliy,  and  tootli- 
indented,  the  tongue  not  only  of  aiuumia  but  of  aniemia- 
producing  diseases  or  of  individuals  simply  '*  run  do%vn;'  It 
may  be  coated  with  a  light  fur,  but  is  not  infrequently  clean. 
Thick  coating  of  the  Lougue  is  not  a  sign  of  gastric  insufficiency, 
and  when  present  may  be  due  either  to  gastric  initation  or 
cataiTh,  chronic  tonsillitis  and  pharyngitis,  or  to  fever.  Enlarge- 
ment of  the  tonsils  is  not  infrequently  present  in  cases  of  gastric 
insufliciency,  especially  when  occurring  in  children  near 
puberty,  who  show  slight  signs  of  gastric  disturbance  and 
constipation,  with  pallor  and  lassituile. 

The  howds  are  usually  constipated.  Constipation  is  the 
rule  in  gastric  insufBciency,  and  is  no  doulit  for  the  most 
part  due  to  deficient  motor  activity  of  tlie  intestines.  The 
bowels  are  opened  once  in  two  or  tliree  days,  nr  only  once 
La  week  in  women,  or  even  once  a  fortnight  As  in  the 
rcase  of  gastric  irritation,  constipation  may  alternate  with 
looseness  of  the  bowels.  But  in  this  case,  the  looseness  duos 
not  mean  that  the  colon  is  emptied,  but  it  is  due  to  the  irrita- 
tion of  the  scybala  in  the  gut;  so  that  such  crises  are  best 
remedied  by  aperients.  Diarrhoea  may  be  present  in  gastric 
insufficiency,  wlien  due  to  a  special  cause,  as  in  chronic 
pulmonary  tiiljerculosis  and  in  the  convalescence  of  typhoid 
fever ;  it  is,  however,  not  a  symptom  of  the  stomach  disorder. 

The  jmlsc  is  %veak.  it  is  not  very  frequent,  althougli  the  fre- 
quency may  l>e  readily  increased  on  exertion  or  on  any  sudden 
emotion.  It  is  regular  and  compressible.  The  diminution  of 
arterial  tension  is  due  to  the  general  condition,  and  ruay  lc>e 
quite  unassociated  w^th  any  organic  cardiac  disease.  On  tlie 
other  hand,  the  puke  may  l>e  characteristic  of  the  general 
disease,  as  the  high-tensioned  pulse  of  chronic  I'right's  disease* 

Effect  on  tlu  Gcmral  NutritiotL — It  is  ditiicult  in  most 
eases  to  gauge  the  effect  of  gastric  insufficiency  on  the  general 
nutrition  of  the  hixly,  iuaaiuuch  as  the  stomaeli  comlitiou  is 
only  a  part,  and  frequently  a  small  |mrt,  of  a  disorder  or 
disease  of  another  part  of  the  body.  If  the  stomach  disorder 
is  well  marked,  owing  to  the  insnflficieiit  quantity  of  food  which 
the  patient  assimdates,  wasting  occurs ;  and  even  wlien  not  well 
marked  there  can  be  little  doubt   that  gastric  insufficiency  in- 
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creases  the  loss  of  weight  which  is  ptDclaced  bjr  the  general  disease. 
This  IB  not  ancoinmoDly  seen  in  c&ses  of  chronic  piilmonary 
tubefcoloeis  in  which  the  disease  is  pnsgreasive  and  the  eniacsa- 
tion  is  progressing,  while  there  are  the  symptoms  of  inability  to 
digest  the  food.  By  dietetic  and  by  medicinal  treatment  the 
stomach  condition  improTes,  and  frequently  an  obser\'abIe 
change  occurs  in  the  general  nutrition.  Chlorosis,  again,  is  a 
disease  which,  when  existing  by  itself,  does  not  lead  to  ^*asting, 
owing,  as  in  other  forms  of  aniemia,  to  the  diminished 
amount  of  oxygen  carried  to  the  tissues :  yet  if  there  is  well- 
marked  indigestion  of  food,  eitlier  gastric  irritation  or  gastric 
insufficiency,  some  wasting  may  be  observed.  Here,  again,  as  in 
chronic  pulmonary  tuberculosis,  a  great  improvement  is 
oljeerved  liy  relieving  the  gastric  symptoms  and  thus  enabling 
more  food  to  be  digested  In  gastric  insufficiency  induced  by 
the  mode  of  life,  there  is  some  degree  of  wasting  due  as  much 
to  the  condition  of  the  nervous  system  as  to  that  of  the 
stomach.  Some  of  the  most  intractable  cases  are,  however, 
those  that  arise  during  the  convalescent  stage  of  acute  febrile 
diseases,  or  in  tlie  coui-se  of  a  chronic  febrile  disease,  such  as 
chronic  pulmonary  tuberculosis.  Thus  after  typhoid  fever 
the  stomach  disorder  may  last  a  long  period — mouths — during 
which  time  the  patient  does  not  regaiu  his  weight  and  remains 
in  a  weak  condition.  After  a  slight  attack  of  malaria  or  of 
*'  low  lever,"  gastric  insufficiency  may  be  ver}^  intractalile, 
owing  chieily  to  irregularities  in  diet  and  want  of  care  in 
regulating  the  mode  of  life.  It  may  be  sjiid  generally  that 
temp^mry  gfistric  insufficiency  does  not  cumnitjuly  cause  any 
great  degree  of  eiuaeiation,  although  it  is  an  aid  to  the  primary 
disease  in  producing  loss  of  weight. 

Penuanent  gastric  insuliieieney  is,  however,  associated  with 
great  emaciation.  These  are  cases  where  tliere  is  tlegeneration 
of  the  glands  of  the  stomach  (p.  214),  and  are  discusseil  under 
tlie  headings  of  gastritis  {Chapter  VIIL),  of  atrophy  (Chapter 
IX.  \\  280),  and  of  cancer  (Chapter  XYI>. 

Courge  ami  I^^of/nosis  of  the  Disorder, ^-The  gastric  insuffi- 
eiency  of  old  age  and  of  those  who  liave  inherited  a  weak 
digestion  is  a  more  or  less  permanent  condition,  the  elTfCts  of 
which,  liuwever,  ai'e  held  in  check  by  the  use  of  a  proper  diet 
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diet  regulated  to  the  amount  of  work  the  stomach  can 
'^'pirfbrm,  and  also  by  inediciual  and  hygieuic  treatment. 
In  all  cases  of  gastric  insufficiency  the  course  and  prognosis 
of  the  stoinacli  condition  depend  on  the  amenability  to 
treatment  of  the  general  condition  or  disease  producing 
the  stomach  disorder.  This  may  be  kept  in  check  as 
regards  the  pmduction  of  symptoms,  but  any  permanent 
improvement  is  not  to  be  expected  untd  un  amelioration 
of  the  general  disease  occurs,  TIius  in  chronic  pulmonary 
tuberculosis,  as  long  as  there  is  fe%'er,  with  signs  of  the 
spreading  of  the  lung  disease,  so  long  may  the  gastric  in- 
sufficiency be  present ;  an  abeyance  of  the  fever,  a  tendency 
to  quiescence  of  the  lung  disease,  leads  to  a  better  digestion 
and  a  better  prognosis.  One  of  the  chief  conditions  winch 
influences  the  prognosis  of  gastric  insufficiency,  as  indeed  it 
intJuences  all  curable  gastric  atfections,  is  that  of  neglect. 
Carelessness  in  the  mode  of  life,  in  the  regulation  of  meals,  antl 
in  the  character  of  the  food  and  food  accessories  taken  lead  in 
time  to  permanent  insufficiency,  a  condition  not  readily  amen- 
able to  relief  by  treatment.  The  keeping  of  these  conditions 
indeed  depend  more  on  the  patient  than  on  the  practitioner, 
and  their  breach  is  especially  observable  in  eases  where  there 
is  a  great  *'  hurry  of  life  "  and  in  the  convalescence  from  acute 
diseases. 

Trmbtwnt, — Medicinal  treatment  is  directed  to  tlie  im- 
provement of  the  stonmch  conditions  by  stimulating  secretion 
(Chapter  X,  p.  290),  by  increasing  the  movements  (p.  293),  by 
counteracting  bacterial  fermentation,  and  by  treating  dilata- 
tion (Chapter  XIV.).  Dietetic  treatment  is  fully  discussed  later 
(Chapter  XL  p.  331).  In  tempomry  giustric  iiisulheiency  treat- 
ment is  very  eftectnal ;  in  permanent  gastric  insnUiciency  it  is 
only  palliative.  In  l>uth  the  results  of  treatment  depend  largely 
on  the  removal  or  the  curability  of  the  primary  condition. 


CHAPTER   ^^IL 

MECHANICAL  AND  ACTTVE  CONGESTION  OF  THE 
STOMACH— GASTEITIS—GA:^TRIC  CATARRH 


Ijr  the  pferioos  ehapteis^  mOgestiitm  of  Ibod  has  been  treated 
as  a  pwel  J  ftmctioittl  disease,  due  ettfaer  to  the  food  lakea 
and  the  abnormftl  duuiges  it  tmdeigoes^  or  to  Tariations  in  the 
fimdiema  of  the  oigaa  (secretioci  and  motor  actmtr)  from  tlui<^ 
phjsiokgMsl  standard  of   the  individual      Indicatioos  have 
been  given  to  show  that  these  functional  changes  may  be  asac 
ated  with  anatomical   changes   both   in  the   glandular  andi 
mnscnlar  structures  of  the  organ ;  and  a  closer  atnd  j  of  these  ] 
changes  is  now  necessary. 

The  secretion  of  the  gastric  juice  depends,  as  has  been  ] 
shown,  on  a  very  delicate  mechanism.  It  may  be  repeated 
that  in  this  process  the  pyloric  portion  of  the  stomach  differs 
from  the  cardiac,  inasmuch  as,  although  it  secretes  pepsin,  it 
does  not  secrete  hydrochloric  acid,  the  secretion  of  both 
substances  being  the  function  of  the  cardiac  region.  A  con- 
tinttance  of  the  secretion  during  nearly  the  whole  period  of 
digestion  is  of  prime  importance  in  normal  digestion,  and 
depends  not  solely  on  the  anatomical  integrity  of  the  secretory 
glands,  but  on  a  continuous  blrxni  supply  and  on  the  nervous  J 
mechanism.  It  is  quite  clear  from  this  how  important  slight 
anat^jiuicHl  changes  in  the  glands  may  lie  in  disease,  es^HBcially 
when  assfxriated  with  any  variation  in  the  amount  of  blood 
supply  during  the  time  the  food  is  in  the  stomach,  and  any 
changes  in  innervation,  Sometliing  has  already  been  said 
regarding  the  irresponsiveness  of  the  stomach  to  stimulus  in 
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disease.  In  ciiaes  where  the  stoiiutch  does  not  resijond  to 
stimulus,  not  only  the  secretion  of  gastric  juice,  but  the  blood 
supply  and  the  mechanical  uioveiiients  of  the  stomach  are 
deficient.  Conditious  of  blood  supply  probably  play  a  very 
great  part  in  the  production  of  the  symptoms  of  disordered 
digestion,  any  alteration,  wlielher  in  the  form  of  anannia  or 
congestion,  affecting  all  the  functions,  the  secretory,  the 
motor,  and  the  absorptive.  Anaemia  prol>ably  produces  only 
functional  disturbances,  but  both  meclianical  and  active  con- 
gestion (inflammation)  lead  to  anatomical  changes,  which  have 
a  more  profound  efTect  on  the  functions  of  the  organ. 

The  stomach  is  peculiarly  situated  as  an  organ,  inasnnich 
as,  being  tlie  receptacle  of  all  the  food  received  into  the  Ijody, 
it  is  exposed  to  %'arious  kinds  of  irritants,  some  of  which  am 
slight,  some  great,  and  many  of  which  produce  their  effects 
only  after  long-continued  indulgence  (tv/.  alcohol)  and  long- 
continued  abuse  of  dietetic  rules  (see  Food  as  an  Irritant, 
Chapter  III.  p.  68). 

In  the  second  place,  when  irritant  or  corrosive  poisons 
— ^such  as  the  mineral  acids,  tfie  caustic  alkalies,  oxalic  acid, 
carbolic  acid,  phosphorus,  arsenious  acid,  corrosive  sublimate,  and 
a  few  others — liave  been  taken  into  the  stomach,  the  origin^J 
effects,  those  of  acute  inHiOJimation  of  the  organ,  not  in- 
frequently pass  off  leaving  a  severe  chronic  condition.  In 
certain  easels,  also,  an  acute  affection  of  the  organ  results 
from  the  invasion  of  its  walls  by  bacteria  either  tbrough  tlie 
mucous  membrane  or  from  a  septic  focus  already  present  in 
the  body. 

Lastly,  acute  and  chronic  inflammation  of  the  stomach  are 
present  in  certain  acute  diseases,  in  which  there  is  no  direct 
invasion  of  the  stomach  walls  liy  infective  micro-organLsms, 
hut  in  which  there  is  an  intlammation  of  the  stomach  resulting 
in  all  probability  from  tlie  circulation  in  the  body  of  the 
chemical  poisons  produced  in  the  infective  disease. 

These  conditions  may  lie  grouped  under  the  term  gastritis 
OS  follows : — 
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IsL  MK^Lttm^  g^rn»  BTToCie^  due  t»  teeterid  is^ 
amwKJi  f  iglnTH  rri  ritrfng  m  a  miimI  if  Urn  «ste  ilap;  or  Annie 

Hie  pwfritii  wgiuiiiie  »  tbe  tvmil  oC  the  invasaoii  of 
bveiem  is  »  ^icul  ^an^  wfaidi  will  be  tieftted  aepanlely, 
mdet  the  headzng  of  Bseteriad  lolieGtMni  of  tlie  Slomach* 
G»liili8  Mjisodca  (dnipter  IXX  Toxie  gMlzitia  is  tldo  a 
spedal  ooaditioii  diflfemig  bom  that  oocmiiig  as  the  result  of 
initaiit  Ibod  oir  in  mfectrre  disoiden  (Cbqpter  IX).  The 
gulotis  of  the  hst  two  vuietiea  is  best  termed  gastric 
catarrh ,  aeute  and  chronic 

Etioux;t. 

In  man;^  individual  cases  of  disease,  the  varioiLs  patho- 

'  ^libgjcal  fiM^toTS  which  end  in  prodttdng  catarrh  of  the  stomach 

cannot  he  determined  with  accuracy,  but  in  nearly  all  cases 

the  principal  etiological  condition  ending  in  catarrh  is  nsnally 

evident. 

As  a  pathological  factor  in  the  production  of  catarrh, 
irritation  stands  first*  Such  irritation  is  shown  in  its  most 
advanced  form  in  irritant  jiuisuning  by  the  substances 
previously  mentioned;  in  its  milder  forms,  the  iiritatioti  Is 
produce^l  by  a  variety  of  causes.  In  these  last  forms  food 
has  been  shown  to  act  as  an  irritant,  not  only  from  its 
bulk,  but  from  its  chemical  composition  and  from  its  being 
mixed  with  an  excess  of  food  accessories.  The  abuse  of  fotKl 
accessories  is  responsible  for  a  large  niunber  of  cases  of  catarrh 
of  the  stomach,  both  acute  and  chronic.  Teetotallers  are, 
bowever,  by  no  means  exempt  from  the  disease.  Food  is  not 
an  irrit^int  which  in  most  instances  acts  in  a  short  time,  but 
tlie  prolonged  breach  of  dietetic  rules  leads  to  in-itation  of  the 
nrpm* 

In  the  second  place,  an  increased  acidity  of  the  gastric 
contents  acts  as  an  irrit^int  to  the  mucous  membrane.  This 
incroiised  acidity  is  of  tliree  kinds,  as  has  been  shown  (Chapter 
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IV.  p.  81);  (1)  due  to  mi  excessive  8eeretion  of  hydrocliloric 
acid,  (2)  to  an  excessive  amount  of  organic  salts  and  acids 
taken  with  the  ftMxl,  ur  (3)  to  an  excessive  formation  of 
(irganic  acids  (lactic,  butyric,  and  acetic)  by  the  bacterial 
fernieutation  of  carbohydratea  in  the  stomach, 

lastly,  the  long  duration  of  ft»od  in  tlie  stomach,  Lc.  the 
delay  of  fcMjd  after  digestion  is  completed,  acts  as  an  irritant 
to  the  raucous  membrane,  especially  when  the  stoimicli  cnu- 
tents  remain  excessively  acid  as  they  do  in  l>acterial  fer- 
mentation, 

These  factors,  often  in  combination,  play  a  gi*eat  part  in 
pro<lucing  irritation  of  tlie  mucous  membrane,  and  their  eifect 
is  aggravated  when  disordered  digestiun  is  already  estiiblislied, 
by  the  presence  of  dilatation  of  the  sir>mfich  aiul  by  an  excessive 
|formatiuii  of  mucus  by  the  mucous  membrane. 

The  first  efrect  of  mild  irritation  on  the  gastric  mucous 
membrane  is  twofold ;  it  mcreases  the  amount  of  mucus 
secreted,  and  it  increases  the  secretion  of  gastric  juice*  This 
is  a  condition  of  things  as  regards  the  secretion  of  gastric  juice, 
which  has  already  been  discussed  (Chapter  IV,,  H}^>eraci(lity 
due  to  HCl).  The  irritation  in  tliis  case,  caused  Vjy  food»  may 
be  simply  regaBled  as  an  increased  stininlation  of  tlu^  nnicous 
membrane,  leading  to  increased  secreti<*n. 

A  lung  euntmued  mild  irritation  or  a  greater  irritation 
produces,  however,  definite  anatomical  cliaoges  in  the  mucous 
membrane~a  catiirrhal  intlammatiuo,  with  changes  in  its  func- 
tions, chietiy  in  the  way  of  diminishing  them, 

A  close  examination  of  the  etiolog)"  of  gastric  catitrrh 
shows  that,  altliough  food  and  food  accessories  are  always  the 
direct  exciting  causes  of  the  inflammation,  yet  it  is  predis- 
posed to  by  a  large  number  of  diseases  and  ctinditions  l>otb 
outside  the  stomach  and  in  the  organ  itself.  Acute  catarrh, 
a  not  ver}'  common  disease,  arises  suddenly  when  an  ex- 
cessive ii-ritant  is  taken  into  the  stomach  in  a  general  disease 
which  greatly  predisposes  to  it,  or  it  may  arise  as  an  acute 
exacerbation  of  chnmic  catan-h.  Chronic  catarrh  may  suc- 
ceed the  acute  fornt  or  be  chronic  from  the  fii^t.  Tlie  etiokigy, 
of  both  forms  will  be  considered  together  under  the  following 
headijigs  : — 
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1.  As  a  sequence  of  functional  distuiiiaiice  of  greater  or 
longer  duration.  It  is  eliielly  iu  gastric  irritation  that  catarrh 
follows  funet  loyal  disordtir,  and  for  reasons  many  times 
explained  in  the  previous  cliapters.  In  gastric  initation  iu 
its  severe  fonns,  the  imtation  is  not  only  that  of  the  food  and 
food  accessories,  hub  tliat  of  hyperacidity  of  the  stomach 
contents  due  to  hydrochloric  acid,  and  of  a  long-standing^ 
hyperacidity.  This  comUtion  fre*|uently  leads  to  cat-arrlK 
chiefly  chronic,  and  may  end  in  a  permanent  injury  to  the 
oi^an,  due  to  intlammati)ry  changes  in  tlie  mucous  memhraue. 
Acute  catarrh  may  also  arise  in  this  way,  but  there  is  usually 
a  special  reason  for  its  incidence,  tjj.  some  particular  in- 
discretion iu  diet.  Catarrh  may  follow  gastric  insulK- 
ciency.  It  was  seen  that  gastric  irritation  may  he  added  to 
gastric  insufficiency  owing  to  dietetic  irregularities ;  catarrh 
may  also  follow  iu  this  way.  In  gastric  insuthciency,  how- 
ever, the  production  of  chixmie  catarrh  is  not  associated  with 
h}^)eracidity  due  to  hydrochloric  acid,  hut  is  largely  dependent 
on  the  delay  of  food  in  the  stomach,  and,  when  dilaUitiou  is 
present,  with  hacterial  fermentation  of  the  food^  which  ends 
in  t!ie  formation  of  initating  organic  acids  (see  DilaUition  of 
the  Stomach,  Chapter  XI V.)-  Cat^trrh  does  not  so  frequently 
follow  giistric  insutticiency  as  it  does  gastric  irritation.  In 
l>oth  cases  its  development  is  an  important  feature,  since  it 
may  lead  to  serious  anatomical  changes  in  the  organ. 

2.  luliammation,  whether  acute  or  chronic,  doea  not 
depend  altogether  on  the  strength  of  the  irritant ;  it  may  l»e 
predisposed  to  by  a  condition  of  tlie  organ,  brouglit  al>out  by 
a  local  or  general  disease.  Thus  acute  gastric  catarrh  may 
be  observed  in  tulierculosis,  scarlet  fever,  measles,  rickets, 
pya?mia,  and  septic  diseases  (puerperal  fever,  etc) ;  in  pneumonia, 
typhoid  fever,  malaria,  and  in  cholera.  It  is,  however,  in  the 
convalescent  stage  of  acute  diseases  that  c^atarrh  of  tlie  stomach 
is  likely  to  arise,  and  usually  in  a  cIj  runic  form.  l*atients. 
indeed,  often  date  their  stonuich  troul»le  from  some  acute  ill- 
ness they  have  had*  In  the  convalescent  stage,  as  has  been 
shovm,  the  stomach  is  recovering  from  the  state  of  functional 
insutiicieney  which  is  present  during  the  acute  febrile  stage  of 
the  illness.      Irregularities  of  diet  in  the  convalescent  stuge. 
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while  they  may  produce  only  the  symptoms  of  gastric  insuffi- 
ciency, may  also  le^iJ  to  g^istric  irritation  and  gastric  catarrh. 
Besides  tliis,  there  appears  to  be  a  predisposition  to  inflamruu- 
tion  of  the  stonmch  in  some  of  the  diseases  named,  although 
anything  very  detinite  cannot  be  said  on  this  point.  In 
100  stomachs  examined  by  Wilson  Fox/  acute  or  chronic 
catarrh  was  found  in  57.  Thirty-three  of  these  occurred  in 
febrile  or  septic  diseases,  1 2  of  which  were  tuberculosis  of  t!ie 
lungs,  the  others  being  pneumonia,  septic  diseases,  abscess, 
cholera,  and  typhoid  fever.  Tlie  other  24  cases  were  chronic 
and  non-febrde  diseases;  CiU'diac  disease,  with  or  without 
bronchitis,  chronic  Bright'a  disease,  hernia,  diabetes,  cirrhosis 
of  the  liver,  delirium  tremens,  alcoholism.  These  results 
show  how  frequent  catarrh  of  the  stomach  is ;  but  it  caimot 
be  said  that  they  necessarily  show  any  special  connection 
between  the  particular  diseases  and  the  inflammatory  con- 
dition of  the  stomach.  Some  of  the  diseases,  inasmuch  as 
they  produce  anaemia  and  a  general  state  of  malnutrition,  may 
predispose  to  gastric  catarrh,  viz,  chronic  Jlright's  disease  and 
chronic  pulmonary  tuberculosis.  Cardiac  disease  and  cirrhosis 
of  the  liver  may  more  directly  predispose  to  catarrh,  since 
they  lead  to  mechanical  congestion  of  the  organ  (see  p.  221)). 
It  may  be  said,  therefore,  that  while  arising  in  some  chronic 
diseases,  catan-h  is  frequently  ajssociated  with  acute  febrile 
diseases,  arising  during  the  acute  stage  or  more  frequently 
during  the  stage  of  convalescence.  -  As  regards  gout,  the 
gastric  irritation  so  often  present  in  this  disease  frequently 
proceeds  to  catarrh,  and  the  stomach  condition  is  aggravated 
by  tlie  general  condition  of  the  body,  perhaps  by  the  excess 
of  uric  acid. 

Catarrh    is   a   frequent   accompaniment   of  other   oi'ganic 

'  diseases  of  the  stomach.  The  injiuy  of  the  mucous  membrane 
produced  by  irritant  poisons  leads  to  a  prolonged  inflammation  of 
the  organ  in  cases  of  recover}^  from  the  puison  (Chaptt^r  IX.).  In 
chronic  ulcer  of  the  stomach,  and  more  especially  in  careinonni, 

I  catarrh  mayarise.  In  both  conditions  there  is  a  mechanical  injury 
to  the  organ  produced  by  disease,  ham].>ering  its  movements, 
altering   its  natural  secretion.      This   local  injury  no  doubt 

*  Reynold's  '* System  oriiedicine,"  vol.  ii.  p.  890. 
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leads  to  variations  in  the  normal  Itloocl  supply  iu  response  to 
the  stimulus  of  food,  and  to  local  inflammatory  changes  around 
the  injured  spot,  whether  a  simple  ulcer  or  a  carcinomatous. 
Irritation  of  such  an  injured  organ  is  therefore  likely  to  set 
up  inflammation,  which  in  the  case  of  the  stomach  is  prolonged 
since  the  irritation  is  continued.  In  ulcer  of  the  stomach 
gastric  irritation  is  a  common  symptom,  and  is  seen  in  its 
most  oiarked  forms ;  the  irritation  is  due  pirtly  to  the  presence 
of  the  sensitive  ulcer,  and  partly  to  the  hy]ieracidity  of  the 
stomach  contents  due  to  excessive  secretion  of  hydrochloric  acid 
(see  Chapter  III.;  and  Ulcer,  Chapter  XV.X  Catarrh,  however, 
is  not  frequently  present  in  the  early  stages  of  ulcer,  although  in 
the  late  stages  it  may  he  well  marked.  In  carcinoma  ventriculi, 
besides  the  pi-esence  of  the  growth,  there  is  an  irritating  dis- 
charge from  the  lUcerated  surface,  and  in  crises  of  pyloric  obstruc- 
tion a  dilatation  of  the  organ,  in  which  bact'Crial  fermentation  of 
the  food  occurs,  and  in  which  the  mucous  membrane  is  exposed 
for  long  periods  to  the  irritating  action  of  an  excess  of  organic 
acids*  Catarrh,  therefore,  is  a  frequent  accompaniment  of  carci- 
noma ventrical  i. 

Lastly,  irritation  of  the  stomach  leading  to  congestion  and 
catarrh  may  ensue  from  pressure  on  the  t>rgan  from  without, 
and  by  surrounding  iiiHammation.  Examples  of  pressure  occur 
in  abdominal  new  growths  near  the  organ,  some  of  which  press 
upon  the  org^n  near  the  pylorus ;  of  surrounding  inflammation, 
in  general  peritonitis  and  in  chronic  tuln^rcular  peritonitis. 

It  is  e\ddent  from  a  consideration  of  its  etiolog}^,  tliat 
catarrh  of  the  stomach  is  a  disease  not  closely  related  to  tlie 
age,  sex,  or  temperament  of  the  individual  Both  in  its  acute 
and  chrtinic  Ibnns  it  may  l>e  met  with  in  childrt^n  ami  in 
adults,  in  men  and  in  women.  Climate  and  race  have  no 
influence  in  the  production  of  the  disease,  except  in  so  far  as 
the  mode  of  life  and  the  diet  are  such  as  to  produce  inflamma- 
tion of  the  stomach. 
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Pathological  Anatomy. 


The  examination  of  the  stomach  pre.sents  great  difficulties 
after  deatli.  A  post-raorbeni  examination  being  made  usually 
about  twenty-four  hours  after  death,  the  stomach  very  commonly 
presents  signs  of  auto-dige^tion  and  of  post-mortem  staining, 
conditions  wliich  render  a  physiolugiad  or  microscopical  ex- 
amination quite  useless.  In  some  instances,  however,  these 
post-mortetn  changes  do  not  occur,  especially  when  there  is  an 
atropine  condition  of  the  glands  of  the  mucous  memhrane,  so 
that  no  gastric  juice  is  secreted.  As  a  rule,  however,  unless 
the  examination  is  made  a  few  hours  after  death,  or  unless 
shortly  after  death  the  stomach  is  washed  out  and  tilled  with 
weak  alcohol,  both  the  naked  eye  and  the  microscopical  ex- 
aminations, especially  the  latter,  are  of  but  little  value*  Indeed, 
many  of  the  changes  in  the  mucous  membrane  of  the  stomach 
which  wei-e  formerly  ascribed  to  disease  were  in  reality  post- 
mortem changes  and  auto-digestion.  The  diagnosis  of  con- 
gestion of  the  stomach  after  death  is  thus  extremely  dilhcult 
in  many  cases.  Sometimes  there  is  no  doubt  of  the  condi- 
tion, as  when  the  mucous  membrane  is  of  a  pink  colour, 
and  the  contents  of  the  organ  consists  of  t^'nacious  mucus, 
and  little  else.  This  active  congestion  of  the  organ  is 
not  commonly  seen  after  death,  and  has  been  o\)8erved 
in  infective  disordei's.  It  is  one  of  the  phases  of  some 
acute  gastric  attacks,  and  as  these  are  for  the  most  part 
curable,  it  is  not  commonly  observed  post- mortem.  Even 
when  there  has  been  extreme  mechanic^il  congestion  of  the 
stomach  during  life,  such  as  results  from  obstruction  to  the 
flow  of  blo<xl  in  the  portal  system,  the  stomaeli  frequently 
does  not  show  any  well-marked  signs  of  congestion  after  death. 
In  both  mechanical  and  active  congestion  of  the  organ  the 
results  of  tlie  condition  must  therefore  be  looked  for.  It  may 
be,  as  occurs  in  some  cases,  that  well-marked  mechanical  conges- 
tion has  existed  during  life,  as  shown  by  hiematemesis,  and  that 
after  death  no  naked  eye,  or  even  microscopical  sign  is  seen  of 
Lthe  condition.  This  is  one  of  the  difficulties  that  has  always 
ixisted    in    the    study   of   the   pathologj^  of   diseases   of  the 
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fitoftuich ;  pfttfaoh^gic^  cxmditiOQS  not  oljeerved  poet-maiteiii 
bad  tij  be  deduced  from  the  symptofms  the  patient  experienced 
diuing  life,  with  the  result  of  the  development  of  many 
erroQeoQS  ideaa  regarding  the  organ. 

Post^fnoriem  Softening  of  the  Stomach  {AMi4hdi{fe8tion,  GoMro- 
Tfuiltuia), — This  occurs  when  at  death  the  stomach  contains 
food  in  the  process  of  dig^tion,  and  is  dae  chiefly  to  the  action 
of  the  gastric  juice  on  the  dead  or  dying  tissue;  It  occurs  at 
varjiiig  intervals  after  death  and  is  accelerated  by  a  high 
external  temperature,  and  to  some  extent  by  the  cause  of 
death,  since  in  cerebral  disease  (tumour  and  meningitis)  it 
appears  to  begin  even  before  the  final  evidences  of  death  etb 
manifest 

The  appearances  met  with  are  very  cbaraeteristic.  They 
consist  chiefly  of  softening  of  the  walls  of  the  oi^n  with 
transudation  of  the  hiemoglobin  in  the  blood  vessels  and  its 
transformation  into  hfematin.  The  mucous  membrane,  especi- 
ally at  the  cardiac  end,  is  softened  and  destroyed  over  a  greater 
or  less  area,  and  the  whole  of  it  may  be  lost  Sometimes  the 
loss  of  substance  occurs  in  small  areas  not  larger  than  two  or 
three  millimeters  in  diameter,  as  if  the  auto-digestion  had 
occurred  chiefly  in  the  small  depressions  into  which  the  gastric 
glands  open*  Tliese  areas  are  seen  only  at  the  cardiac  end  of 
the  organ.  The  softening  process  may  extend  through  all  the 
coats,  causing  a  rugged  rupture  of  the  organ  and  an  ex- 
trusion of  its  contents  into  the  peritoneal  cavity,  and  the  part 
of  the  diaphnigm  opposite  the  iiipture  may  also  be  softened 
and  digested.  The  discoloration  of  the  mucous  membrane 
due  to  tlie  solution  of  the  hii'moglobin  and  its  tmnsudation 
presents  very  characteristic  appearances*  Along  the  rugae* 
and  especially  at  the  cardiac  end,  thei'e  aie  dark-red  or  Idack- 
red  lines  which  show  the  parts  where  the  haemoglobin  has 
been  most  aflected  by  the  acid  contents  of  the  organ. 
Frequently,  too,  the  vessels  are  mapped  out  by  a  surrounding 
dark -red  area,  which  is  very  characteristic  of  post*niortem 
softening. 

In  the  latter  stages  putrefactive  decomposition  is  added  to] 
the  changes  induced  by  the  gastric  juice. 


POST-MORTEM  SOFTENING. 
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MB^mmiml  Con^tMwn  of  the  Stamack  and  its  Baulis, 

Mechanical  congestion  of  the  stomach  arises  as  the  result 
of  portal  obstnictiun ;  moi-e  commonly  directly  from  ]ircsdars 
upon  the  portal  vein  itself,  from  thromlmsis  of  it,  or  from 
cirrhosis  of  the  liver,  less  commonly  as  the  re.sult  of  dihikUiuii 
of  the  right  side  of  the  heart  from  whatever  cause,  or  of  pres- 
sure  ou  the  vena  cava  inferior  near  its  entrance  into  the  right 
auricle. 

From  the  an-angement  of  the  veins  of  the  oi^an  it  is  clear 


:^  -»>- 


18.^Pitting  of  the  iiiucoun  inembmnti  in  medmnical  couj^fcwtion,  Vnrni  «  i>liotiiK»*p*«f 
About  njitonl  tlie.  The  prepdintioa  «nu  from  a  auvs  of  ftdvaticed  elirhonU  of  ttio  llvir 
in  ft  boj. 

that  ohstniction  to  the  Bow  of  venous  blood  wmild  uUmi  the 
pyloric  pait  of  the  stomach  in  the  first  instance,  l>ccaiisc  the 
veins  from  this  part  flow  directly  to  tlie  jKirtal  synU^m,  while 
the  venous  capillaries  of  the  canliac  region  are  connect«id  with 
those  of  the  lower  end  of  the  ccsophiiguH,  and  in  ti»i«  way  the 
congestion  of  the  cardiac  region  is  in  part  relievtHi.  In  long 
continued  mechanical  congestion  the  cfTix't  on  the  pyloric 
region  is  seen  in  pigmentation,  which  njay  1>6  quit^  absent 
from  the  cardiac  region.  The  effect  of  mechanical  congestion 
will  he  best  illustrate*!  hy  the  following  example  wliich  occurred 
in  a  boy.  a  teetotaller,  who  died  from  mivanced  atrophic 
(moltilobular)  cirrhosis  of  the  liver.     During  life  there  was 
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luematemesis,  and  shortly  befoi^  death  rapidly  advancing 
ascites.  The  liver  presented  the  usual  features  of  cirrhosis, 
the  disease  heing  very  advanced ;  the  spleen  was  enlarged,  and 
showed  the  results  of  mechanical  congestirtn.  Tlie  stomach 
was  moderately  dilated,  and  contained  a  thick,  dark,  grumous 
liquid,  the  reuiaius  of  food  mixed  with  altered  Ulood.  One  of 
the  features  of  tlit*  naked-eye  appearance  of  the  mucous  mem- 
brane was  pigmentation  of  the  whole  of  the  pyloric  region, 
occurrin*^  in  dots  over  small  areas  from  one  to  two  lines  in 
diameter,  and  regularly  distiil»iited.     No  areas  of  pigmentation 


FlO*  19. — iiJcroseopicai  appeamuices  ol"  tliL'  specimen  repn'-nf'  i    .     Fforii  a  pholo- 

gimpli,  X  75.  TTie  U^re  tliowd  that  tho  eroslonit  were  quit*  suj»rri<iLHil»  tieing  limiU^t  Ui  the 
mQCGwa.  The  ftpjMmxanees  are  v*^ry  *iimilar  t«  llioee  occtirring  in  autrjcligostion  df  itit 
Kiucous  membiiuit  of  tba  stomacb.  From  &  pre|uir»tioii  hardened  in  MvUler't  fluid,  uid 
Ataiueil  with  logwtKKl. 


were  ohserved  in  the  cardiac  region.  The  pyloric  region  was 
otherwise  pale,  hut  the  cardiac  region  showed  areas  of  patchy 
congestion  of  a  dull  red  colour.  A  second  feature  of  the 
naked-eye  appearances  was  the  presence  chiefly  in  the  mucoiis 
memhrane  of  the  cardia,  but  also  in  that  near  the  pylorus 
(the  middle  region  of  the  oi^gan  heing  more  or  less  free)  of 
numerous  small  pits  or  erosious  of  the  memhrane,  not  so  deep  aa 
the  submucous  tissue  (Fig.  1 8).  In  many  of  these  pits,  which 
were  iixegular  in  shape,  and  varied  between  one  and  two  lines  in 
thameter  a  small,  red  hl(X)d  clot  was  visible,  showing  the  origin 
of  the  haemorrhage  during  life.  Microscopically,  these  erosioiis 
were  seen  to  be  pits  in  tlie  mucous  membrane,  due  to  a  super- 
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ficial  necrosis  of  the  glands  (Fig.  19),  Four  inches  from  the 
pylorus  on  the  posterior  aspect  of  the  organ  was  an  oblong, 
smooth  sc^r  iu  the  mucous  meoibrane,  ^  x  f  inch,  quite  super- 
ficial (Umited  to  the  mucous  membrane),  with  no  puckering 
around.  It  was  the  scar  of  an  eroeion  of  the  mueoua  mem- 
brane. 

The  effects  of  chronic  congestion  w^ere  also  seen  in  the 
small  intestine,  the  mucous  membrane  of  which  was  pigmented 
throughout. 

The  chief  features  therefore  of  mechanical  congestion  of 
the  stomach  are : — 

1.  A  congestion  of  the  mucous  membrane,  especially  of 
the  pyloric  part,  with  submucous  ecchymoses,  whicli  become 
pigmented  areas. 

2.  Minute  erosions  of  the  mucous  membrane,  from  which 
bleeding  may  occur ;  larger  erosions,  which  heal  with  a  smooth 

ir  without  puckering.     The  or<liimry  ulcer  of  the  stomach 
fifl  not  seen  as  a  result  of  mechanical  congestion, 

3.  Dilatation  of  the  organ,  owing  to  w^eakness  ot^  the 
middle  coat. 

Milder  degi-ees  of  the  affection  are  associated  only  with 
a  diminished  activity  of  the  gastric  glands  and  with  slight 
dilatation  of  the  organ,  and  this  may  be  considered  the  con- 
dition in  tho€e  cases  of  cardiac  disease  with  dilated  right  heart 
and  in  most  of  the  cases  of  cirrhosis  of  the  liver  in  which 
gastric  symptoms  are  the  consequence  of  mechanical  congestion 
of  the  organ. 


Ativet  CongeMion  aiid  Catarrh  ttdth  their  ComeqtiSTiees, 

1.  AcutB  Catarrh  {GastrUis  Catarrhalisy — When  a  mucous 

^membrane  becomes  acutely  inflamed,  it  is  swollen  and  con- 
gested sumetijue^  uniformly  or  more  frequently  hi  patches,  and 
Jalthough  in  the  very  e^rly  stage  it  is  dry,  its  surface  is  soon 
[•covered  by  an  exudation  more  or  less  tenacious.  When  a  micro- 
'ecopical  examination  is  made  of  a  mucous  membrane  in  this 
condition,  the  vessels  in  the  submucous  tissue  are  seen  greatly 
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diitndad,  and  ssmomfiEg  thn  and  titfhnliDK  the  tomes 
afoond  ate  omneroiii  feoacMTtea  which  ha¥«  eseaped  froat  Ibe 
Uood  YeHel&  The  intentiiial  fnid  ti  ako  increased.  The 
leneoejrtei  aie  iocreaaed  op  lo  tbe  haawpnt  membrane  oq 
wliieh  the  epidhelial  edb  teat  Tlieee  diaiigea  are  the  resolta 
of  Ibe  fiivl  atag^  of  inflammatiop^  in  vfaidi  there  »  oongealaoii, 
aiidatt0o  of  Ijrmpb,  ami  m^mtion  of  leococTtea    The  effect  of 
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Pia<  SO.^KftHy  «Ugo  of  catarrh  of  tho  ntuniachf  in  »  cl^uld  wUo  dial  ft-om  rickets,  cnnio-tAbes, 
and  t«Uuy.  From  a  pbotogimph,  x  135,  The  mueoiu  membrane  is  seen  to  be  coTurod  by 
■tJuridi  of  mnnig«  «1itcb  eocloiie  the  epithelial  cellt:  many  of  these  are  gobltft  c«ll«.  On 
the  ri|{lit  of  \X\9^  figure  aud  abovn,  there  le  a  large  collection  of  leucocyte*,  pvtly  ii««r  the 
■iirlkfw  of  ( l»o  iniicooji  niciiibmne  and  partly  lo  the  mucui  coveriDg  tliht.  Prom  a  preparm^ 
ticm  li«r«lcned  in  omuic  acid  and  etained  with  logwood. 

these  changes  are  shown  on  the  epithelial  cells  forming  a 
covering  for  the  nmcoiig  membrane,  and  on  the  cells  lining  the 
j^lands  situated  in  the  snbmucons  tissue.  The  epitheUal  cells 
lining  the  niombrnne  show  an  increase  of  the  goblet  cells 
which  prod  tin-  mucus  and  are  normally  present  in  small 
iminbeiu  The  increased  secretion  of  mncns  accumulates  on  the 
surface  as  round  drojilets  or  strings  until  it  is  removed  (Fig.  20). 
This  niueous  secretion  contains  cells  which  at  first  are  the 
epithelial  cells  witli   some   leucocytes*      As  the  process  goes 
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on  the  Qiiiuber  of  leiicocytes  (pus-eells)  in  the  mncud 
iBcreasea.  The  cells  lining  the  glands  sttuateil  in  the  sub- 
mucous tiasaea  abo  nndeiga  a  \iaried  transformatiun  ;  tliey 
swell  up  so  as  in  many  ca^s  to  fill  the  lumen  of  the  gland, 
their  nuclei  become  indistinct,  and  in  them  are  seen  numerous 
droplets  which  coalesce  and  are  finally  extruded  firom  itie  cell 
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Fia,  Sl.^^aperllei&l  catArrlialinHaiDiiiAtioD  of  m  broneliu«:  x  ]'20.  n,  I'lUitlml  ii|iiUuilld  Ctfllt; 
ill,  deeper  celMay«r ;  b,  goblet-cflUs;  r,  t^,  cell*  ahowInK  ftdvuiicetl  mucoid  fnfiiiaUou ;  J, 
inutout  cell*  with  mucatd  nncleuft ;  *f,  mucoid  celln,  owl  otS  fmin  uiucmuji  ijieinbrAiie ;  #, 
ca«t-i)fr  cili&ted  cellji;  /,  And  /i,  mucous  exudation  on  Mnrf«iee  coiitAlfiluK  pun  eorpuMlM  t 
$t  c»p9iitDgor a  gknd fuller  rnucUH ;  A,  *hed  epUhelliim  of  itUnd  ;  i,  e|KlUMiiuin  »t(n  liitjunt ; 
k,  nn>ll«D  bAi«ment  mtM^hmne  ;  I,  intvi^TJtiftl  tUvuc  of  tho  umeoui  «ltinlWtD«  I  m,  diUi«<l 
blood  veni«lii;  n^  gkndii  fuU  of  mucut ;  tt^,  gUuidR  irjthout  muetu;  0,  Unemfinit  In  ih* 
e;ilUifllUl  l&y«r;  ji,  fitiiAU-ceUed  Intlltntioii  of  tlie  lAtentlUftl  tittua  of  the  ulatuU. 
(£lfgler,)i 

as  mucus.  The  extent  to  which  the  glands  are  atl'ected  varies 
with  the  degrees  of  intiamnmtion,  and  normal  glands  may  bo 
seen  in  the  same  epecimen  side  by  side  with  tho8o  extensively 
changed  in  the  manner  described  (Fig.  21). 

'  Ziegler,  ••  Lchrbiich  dcr  Pathol  Anitomie/*  5th  ed..  vol.  i.  Fig,  61. 
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As  the  fmxm  extends  there  is  moie  and  mote  nmeoid 
dsgenenlioii  of  Uie  epithelial  cells  on  the  maho^  and 
ereiittuUly  the  cylindrical  epitlidial  cells  maj  be  in  greater 
part  shed,  learii^  onlf  the  round  cells  at  their  base.  When 
this  has  h^pened,  the  secredon  of  mneiis  dimimsbes,  and 
theie  is  ao  increosed  ezadation  of  leucocytes,  so  that  the 
secretion  of  the  miicoos  membrane  becomes  more  pnrolHiL 

In  the  prooeas  of  recovery  from  this  inflammation,  the 
conj^ion  diminishes,  the  leucocytes  dis^qiear,  the  epithelinm 
of  the  membnuie,  as  well  as  that  of  the  glands,  is  regener- 
ated, while  the  secretion  becomes  less  and  less  pomlezit,  and 
more  mucoid,  and  diminished  until  it  is  normal  in  amount. 

X^ firing  an  acute  inflammation  of  a  mucous  membrane^ 
therefore^  an  acute  catarrh,  as  it  is  caUed,  the  secretion  is  in 
the  early  stage  watery  and  contains  a  large  quantity  of 
albumin,  it  then  becomes  mucoid  and  muco-purulent,  and  at 
the  height  of  the  process  chiefly  purulent,  with  a  little  mucus  ; 
during  recoveiy  the  pus  diminishes,  and  mucus  takes  its  place. 

All  the  changes  in  a  catarrh  are  well  seen  in  the  nasal 
and  the  bronchial  mucous  membrane.  In  the  latter  ease, 
there  are  iii  many  cases  only  the  signs  of  bronchial  irritation 
with  excessive  secretion  of  mucus;  in  other  cases  there  is 
definite  catarrh,  with  very  sUght  expectoration,  occasionally 
muco-purulent ;  and  finally  acute  and  chronic  bronchitis,  the 
former  going  through  the  phases  just  described  as  characteristic 
of  acute  catarrhal  inflammation.  The  great  difference,  how- 
ever, between  the  effects  of  a  catarrh  of  the  bronchial  tubes 
and  those  of  the  gastric  mucous  membrane  is  that  the  latter  is 
composed  chiefly  of  glands,  whose  secretion  is  a  necessity  for 
digestion,  the  absence  of  this  secretion  being  a  source  of  severe 
symptoms.  CataiTli  of  mucoos  membmne  increases  the 
activity  of  the  mucin -Ibmiiiig  cells,  but  it  diminishes  the 
secreting  activity  of  the  ceUs  of  the  gastric  glands.  This  it 
does  partly  Ijy  the  condition  of  congestion,  for  active  congestion 
of  a  part  means  stasis  of  the  circulation  of  the  blood,  and 
therefore,  in  such  a  case,  there  is  not  that  constant  and 
increased  supply  of  blood  to  the  mucous  membrane  which  is  a 
necessity  for  the  contiimed  secretion  of  tlie  gastric  juice.  But 
there  is  another  condition  which  is  more  serious ;  the  glandular 
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epithelium  which  nonuallf  produces  the  pepsin  and  the  h)\li\>- 
chloric  acid  becami^  affected  by  the  intlaniiimtioii*  sweUiug  uj 
and  becoming  granular  or  producing  mucin.  ^VlMl^l  Ihqr 
undergo  the  mucinoid  or  the  grunular  degenemtion,  theai» 
cells  do  not  produce  pepsin  and  hydrochloric  acid.  In  Ui« 
snsiderable   number  of  cases  of  acute  and  clinmic  catarrh 

Hof  the  stomach  which  have  been  microscopically  exaniintd, 
the  mucin  transformation  of  the  cells  has  been  somctiuu\s 
found,  but  more  commonly  the  granular  degeneration,     hi  ihij* 

[flatter  condition  the  cells  become  extremely  granular  and 
Bwollen,  resembling  in  appearance  the  t^ells  of  the  liver  or 
kidney  which  have  undergone  cloudy  swelling  (p,  24-).  The 
granules  are  at  first  soluble  in  diluted  acids  and  alkalies  (Wilson 
Fox),^  but  8ubse(|uently  fat  globules  only  aiv  seen,  and 
the   cells   may   completely   degenerate.      Both    tlicso  cluinges 

liu  the  secreting  cells — the  mucin  degeneraiinn  and  the 
aular  degeneration — lead  to  their  diminished  activity,  and 
are  the  cause  of  the  great  diminution  or  absence  of  pepHiM  am  I 
hydrochloric  acid  in  the  stomach  contents  wliich  ban  born  pri'' 

'iriously  conaidered  (Chapter  IV.). 

In  acute  catarrli  of  the  stomach,  erosions  and  Bupcriicial 
ulcerations  of  tlie  mucous  membrane  not  infrequently  oteui. 
These  ulcerations  occur  through  a  loss  of  the  BU|)erriei*i.l 
epitheUimi  and  of  the  layer  of  cells  below,  and  of  the  Hviiiei 
ficial  part  of  the  glands.  The  iilcemtions  are  never  very  deep, 
extending  as  far  only  as  the  mucous  nicujbrano  and  ntit  down 
the  submucous  tissue.      These  superficial   ulcers   are  also 

^formed  through  the  solitary  glands  which  exist  in  the  nnieoiis 
membrane,  especially  of  the  pyloric  region.  In  acute  catarrh 
theae  are  enlarged  and  the  cells  may  undergo  degeneration, 
and  an  erosion  of  the  superficial  part  of  the  gland  oc'c^urriiig, 
the  cells  are  lost,  leaving  a  pit  in  the  mucous  mt'nilirani% 
constituting  the  ulcer* 

The  account  given  by  Beaumont  of  the  a|ipiiarance»  of 
the  mucous  membrane  of  the  stomach  during  an  a/ut^*  /ittwck 
of  gastritis  is  the  only  one  describing  the  clian^es  lilmerved 
during  life. 

»  Art  "DtMAM«  of  tlie  Stomach.*'  id  Hi7oold*t  '«$jrit«m  of  Mtdldnt,*'  'ind 
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His  words  may  be  quoted  in  full  ^ : — 

"  There  are  sometimes  formed  in  the  internal  coat  of  the 
stomach  eruptions  or  deep  red  pimples,  not  ntinierous,  but  dis- 
tributed here  and  there  upon  the  villous  membrane,  rising 
above  the  surface  of  the  mucous  coat.  These  ai'e  at  first  sharp- 
pointed  and  retl,  but  frer|ueotly  become  tilled  with  white 
punilent  matter.  At  other  times  irregular  circumscribed  red 
patches,  varying  in  size  and  extent  from  half  an  inch  to  an 
inch  and  a  half  in  circumference  am  found  on  the  internal 
coat  Tliese  appear  to  be  the  effect  of  congestion  of  the 
minute  blood  vessels  of  the  stomach.  There  are  also  seen  at 
times  small  aphthous  crusts  in  connection  with  these  red 
patches.  Abrasion  of  the  living  membrane,  like  the  rolling  up 
of  the  mucous  coat  into  small  shreds  or  strings,  leaving  the 
papillsB  bare  for  an  indetinite  space,  is  not  an  uncommon 
appearanea  These  diseased  appearances,  wlien  very  slight,  do 
not  always  affect  essentially  the  gastric  apparatus ;  when 
considerable  and  particularly  when  there  are  coiresponding 
symptoms  of  disease,  as  dryness  of  the  mouth,  thirst,  accelerated 
pulse,  etc,,  no  gastric  juice  can  be  extracted."  Beaumont  de- 
scribes the  secretion  from  such  a  stomach  in  the  following 
words : — **  The  gastric  fluids  extracted  were  mixed  with  a  large 
proportion  of  thick  ropy  mucus,  and  considerable  mucch 
purulent  matter  slightly  tinged  witli  blood,  resembling  the  dis- 
charge from  the  bowels  in  some  cases  of  chi-onic  dysentery." 
There  is  no  doubt  from  the  description  that  the  appearances 
were  due  to  an  acute  caUirrh  of  the  stomach  ;  they  give  a  vivid 
picture  wliich  ought  to  be  fixed  in  the  mhid  of  every  practi- 
tioner who  has  to  treat  a  case  of  acute  gjistric  catarrh. 

2.  Chrome  Cakirrh  of  the  Stomach — Chronic  OastriiU, — A 
chronic  Ciitarrh  is  either  a  result  of  a  definite  acute  attack, 
or  it  may  lie  chronic  from  the  first,  although  in  this  caae  it 
is  probable  that  the  early  acute  stages  were  slight  and  over- 
looked or  consisted  only  in  irrittition  of  tlie  stomach.  The 
features  of  a  chronic  catarrh  are  chiefly  two  in  number : 

1.  There  is  a  continuous  and  excessiv^e  secretion  of  mucus. 

2.  There  is  more  or  less  degeneration  in  one  or  more 
forms  of  the  proper  gland  tissue  of  the  mucous  membrane. 
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Therefore  with  tlic  excessive  secretion  of  mucus,  there  is  a 
diminished  secretion  of  gastric  juice. 

There  are  very  varying  degrees  of  chronic  catarrh  of  the 
stomach.  Those  fomis  that  have  Ijeen  seen  post-morteiii  and 
are  descril^ed  as  typical  of  the  condition  are  the  ad\anced 
cases.  The  milder  cases,  whicli  are  so  common  in  practice 
are  not  seen  post-mortem,  and  the  exact  degree  of  patholugical 
changes  present  in  them  is  chieHy  a  matter  of  inference* 

There  is  tii-st  an  increased  secretion  of  mucus,  not  how- 
ever from  all  parts  of  tlie  mucous  membrane,  but  from  areas 
of  varying  extent.      In  chronic  gastric  ciitarrli  one  part  of  the 
mucous  membrane  is  more  affected  than  anotlier.     There  are 
seen  in  some  cases  patches  of  congestion  marking  these  areas ; 
but  frequently  no  congestion  is  seen  wiien  ii'oni  the  symptoms 
and     the     geneial     pathological     condition     there     was     but 
little    doubt    of   its    existence.       Pigmentation    is   sometimes 
seen,  chietiy  of  the   pyloric  ai-ea,  and   in   a    form   precisely 
.Bimilar  to  that  occurring  in  mechanical  congestion  (p.  230). 
The  pigmentation  occurring  in  chronic  catarrh  lias  the  same 
origin  as  that  in  mechanical  congestion,  and  is  due  to  small 
eftusions  of  blood  in  the  mucous  membrane.     In  acute  catarrh, 
as    has    been    seen,    besides    the    congestion    of    the    mucous 
membrane,   there    is    also   a   small-celled    infiltration    in    the 
mucous  and  submucous  tissue,  and  a  degeneration  of  the  epi- 
thelial lining  of  the  stomach  and  of  the  cells  of  the  secretory 
glands,  this  latter  degeneration  beiug  in  two  forms,  a  mucin 
degeneration  and  a  fatty   degeneration.     In  chronic  catarrh, 
these  changes  may  progress  to  the  formation  of  two  diJTerent 
conditions,  both  of  whicli  have  tlie  same  result,  vix.  destruction 
of  the  glands  secreting  tlie  gastric  juice.     There  may  be  fin 
increase  of  the  interstitial  connective  tissue,  producing  a  con- 
dition of  fibrosis  of  (he  mucous  intmhrane,  or  the  chief  change 
may  be  a  parenchi/mataus    deffcnercUimi  of  the   glatul    tissue. 
Not    uncommonly    both    conditions    are    seen    in    the    same 
specimen. 

The  naked-eye  exiinnnation  of  the  stomach  in  chronic 
catarrh,  besides  the  signs  of  congestion  and  pigmentation 
already  described,  shows  in  some  cases  that  the  mucous 
membrane  is    tougher   than  natuml,  te^iring  with  difficulty ; 
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in  others,  that  it  is  dead  yellow  in  colour,  soft  and  friable ;  it 
is  iisiuilly  thickened,  but  is  sometimes  thinner  than  normal, 
and  does  not  show  any  signs  of  auto-digestion.  Frequently, 
however,  no  morbid  change  can  be  seen  with  the  naked  eye, 
the  condition  being  only  discovered  by  means  of  the  microscope. 
The  stomach  may  or  may  not  be  dilated,  in  some  cases  being 
smaller  than  normal  (as  in  cases  of  advanced  cin*hosis  of  the 
organ,  holding  only  160  cc.  of  wat^r),  in  others  behig  greatly 
dilated  and  captible  of  holding  more  than  2000  cc.  of  water. 

The  surface  of  the  mucous  membrane  in  a  few  cases  shows 
other  ob\aous  gross  changes.  Over  the  pyloric  area,  it  may  be 
raised  into  small  irregular  projections,  described  by  Louis 
(1826)  and  called  by  him  Hat  mmiullonid ;  in  other  parts 
small  cysts  may  l>e  found,  and  a  few  areas  may  be  seen, 
yellowish  in  colour  and  soft,  which  mark  the  parta  where 
there  is  fatty  degeneration  of  the  glamb.  Superficial  erosions 
are  sometimes  seen,  as  well  as  the  smcxith  scars  with  no 
puckering,  which  they  leave  on  healing. 

Fibrosu  of  the  Mucous  Mrmhrane — Cirrhosis  and  Etat 
MmneUoTini. — Fibrosis  of  the  mucous  membrane  is  to  a  greater 
or  less  extent  present  in  most  cases  of  chronic  degeneration  of 
the  mucous  membrane  secondary  to  inflammation.  Tliose 
cases  in  which  tlie  change  is  so  gi^eat  as  to  be  the  most  pro- 
minent condition  are  called  ciiThosis,  the  pathological  change 
being  in  all  Ci^sential  particular  similar  to  that  in  cirrhosis  of 
the  liver  (Chapter  XIV.  p.  392). 

The  extent  to  which  the  mucous  membrane  undergoes 
fibrosis  varies  greatly ;  in  advanced  cases  the  whole  extent  is 
involved  as  well  as  the  other  coats  of  the  organ.  These 
advanced  cases  of  cirrhosis  are  rare  {loc.  ciL),  In  other  cases, 
there  is  a  lesser  degree  of  librosis  thnjughout  the  whole  or  the 
gi*eater  part  of  tiie  mucous  membrane,  as  well  as  in  the  sub- 
mucous coat,  tlie  muscular  tissue  not  Ijeing  involved.  In  still 
others,  the  fibrosis  is  limited  to  certain  areas,  most  commonly  at 
the  pyloric  portion  of  the  organ  (as  in  the  did  mamdhmii),  but 
also  in  the  mucous  membrane  of  the  cardiac  region.  These 
variations  in  the  degree  of  fibrosis  are  of  some  importance,  the 
lesser  degrees  being  much  more  common  than  the  advanced. 

The  riticroscopical  appearances  show  that  in  the  early  stage 
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iere  is  a  small-celled  inBltratian  between  the  glands,  well- 
marked  near  the  surface  of  the  mucous  membrane  which  is 
denuded  of  epithelium  (Fig.  26).  In  the  later  stages,  the 
small-celled  infiUnition  in  part  becomes  fibrous  tissue,  which  in 
contraeting  presses  upon  the  glands.  The  glands  atrophy,  and 
eitlier  disappear  completely  or  form  cysts  which  are  lined  by 
flattened  epithelial  cells  or  contain  gniuukr  dSris.  There  may 
therefore  be  parts  of  the  mucous  membrane  in  which  no  glands 
are  seen,  or  only  the  remains  of  the  glands,  or  cysts  (Figs. 
22  and  27). 


fit    1 


PiO.  22, — Cy^t  i.iiiiuie  of  Llio  fituuiach.     From  upliot^praplj,  x  TTi. 

The  iftJ«<^^i!  I  I  .•'■■  ••:  tulUdle  age  whodied  orptitiumonfa.     Many  pj^rtfl 

of  ihe  mucoun  tuoiubraae  wore  uurauil^  but  Jit  Uie  ptrt  dhowii  m  tlte  Ug:ure,  there  mtA 
nbroals  with  dUatatiau  of  the  alvvoH,  resulting  in  the  fonnatioii  or  cyjiLH.  Tho  contents  of 
ihff  cyatA  were  th»  degtuii^ratitig  cells  of  the  glands :  the  snbmncoua  coat  waji  thickened. 
Frooa  %  preparation  liardDned  ia  liliiller'g  (inUl  and  staJned  with  logwood. 

The  fibroid  change  may  aflfect  the  muscularifi  mucosa*, 
causing  it  to  be  greatly  thickened,  as  well  as  the  submucous 
tissue.     The  muscular  coat  is  not  infiltrated. 

Two  conditions  may  be  treated  separately  as  connected 
with  this  fibrosis  of  the  gastric  mucous  membnine,  viz.  dlat 
mamdlomd  and  the  fibrosis  that  occurs  in  carcinoma  ventriculi. 

£tai  Mamellonn/  {Polijpmia  Veiitricnli)  (Fig.  2S), — This  is 
a  conilitinn  which  is  not  very  common,  but  has  not  infrequently 
been  noted  as  a  sei|uence  not  only  of  chronic  inflammation  of 
the  mucous  membrane  of  various  origin,  but  of  direct  injury 
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lines  to  a  f[uarter  or  hidf  an  iiiclL  Microscopically,  the  cause 
of  these  uppeaniiices  ia  seen  to  Ije  an  increase  of  connective 
tissue  in  the  mucous  membrane,  which  by  contracting  has 
separated  certain  parts,  and,  constricting  the  base,  raised  them 
ahove  the  surface  in  the  form  of  fnngoiil  growths.  The  sub- 
mucosa  is  also  fibrosed,  and  the  muscular  tissue  may  also  be  in 
the  same  coudition.  The  secretory  glands  also  are  compressed  ; 
their  cells  become  degeiienited  and  in  some  parts  the  glands 
are  cystic. 


Flo.  S4.— OMtric  catarrh  :  f-itty  tlpgenemtiMii  of  tli»j  ^lauiL-i,  mrly  fiUge,  Fniou  a  pliotogiapb. 
X  850*  Prom  &  c&m  of  |>tilmnnAry  tuberculonii.  Fig*,  21,  25,  and  2«J  reprenfliit  <3iITerein 
pftrU  oftbfl  MftiiiA  htaiiuicb.  Tlie  j^ciutrlc  glnuUs  are  sift'pllrTi,  and  the  oiitlineii  of  the  (>p1I^ 
art  completely  loit ;  thtj  nuclei  luLve  dlsapixearefl  in  parU.  and  \\\f  celU  are  mon^  n^nuLmr 
thfta  nortiiAl^  Diitty  grmnnles  being  »lso  jwcn.  Tli^  struma  Im  normal.  From  a  prepamtioti 
Iwrdeneil  In  JUfrliiV  Itukl,  And  etUliied  with  lugwocxl. 


Fibrosis  in  Carcinoma  VentrictUi, — In  cases  of  cancer  of  the 
pylnrns,  even  when  tlie  <4ro\vth  is  quite  limit-eil  in  extent,  there 
is  usually  a  considcriible  degi-ec  of  fibrosis  near  it,  not  only  in 
the  mucosa,  but  iu  all  the  thickness  of  the  walls  of  the  organ. 
This  infiltration  may  be  in  grent  part  cancerous  in  nature,  but 
IB  otlier  cases  it  spreads  frum  the  pybnis  tliroughout  the  whole 
of  the  organ,  and  is  then  undoubtedly  a  condition  of  cin^hosis 
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without  cuncer  infiltration,  and  is  associated  with  hypertrophy 
of  the  muscular  coat.  The  naked-eye  appearances  of  the  organ 
in  this  condition  are  veiy  similar  to  those  in  the  stomach,  the 
seat  of  a  nou-cancerous  cirrhosis.  This  subject  is  more  fully 
treated  under  ''  Cirrhosis  Ventrieuli "  (Chapt^sr  XIV.),  and 
*'  Cancer  of  the  Stomach  "  (Chapter  XV 1.  p,  468). 

2.  PartmhpfUttOHS  Degea^iratum  of  the  Gland  Tissiu  of  the 
Sicmack, — Tlie  dc^freneration  of  the  secretory  glands  by  com- 


^^^^:J&^ 


Fio.  S5, — GiuBtrk  c*t»rrh  :  fal  i  ;  rfiiii  a  phutojjnipb,  x  35<).    From 

m  CUM  of  poliuodiary  tiibL'H'  of  tibruiu  tisKUe  in  the  muooat 

msmbnnfl,  but  Uie  gastric  glmiiiln  tats  itt^Ji  in  tm  nUvaiiced  stage  of  fatty  rltgenemtloiL. 
Ktmrlj  mil  tli«  eelU  have  lost  their  outline ;  tbe  nuclei  mrt  indistinct  or  linve  dlsappoLred^ 
and  the  protoplasm  of  the  cell  hjta  been  tranifortiK^d  into  fntty  ^Tuiules.  Froiu  a, 
prepamtlon  hardetied  In  Mnrclii'<  fliad,  and  itajned  with  logwot»d. 


pression  by  an  intei"stitial  small-celled  infiltration  and  fibrosis, 
which  has  just  been  under  discussion,  is  a  different  process  to 
a  primaiy  degeneration  of  the  glands.  In  the  first,  the  atrophy 
of  the  gland  cells  results  from  the  intei^stitial  infiltration;  in 
the  second,  altliough  tht*re  may  be  interstitial  infiltration,  the 
degeneration  of  the  gland  cells  is  a  primary  condition. 

JMore  than  once  already  it  has  been  stated   that  in  acute 
catarrh  the  cells  of  the  secretory  glands  may  undergo  two  forms 
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of  degeneration — a  mucin  degeneration  and  a  fatty  degeneration. 
Both  the^e  processes  occur  in  chronic  catarrh,  and  may,  indeed, 
in  rare  cases,  be  well  marked,  and  it  is  chiefly  these  d^enera- 
tions  which  lead  to  the  formation  of  cysts.  The  changes 
occurring  in  the  glands  in  gastxic  catarrh  are  illustrated  in 
Figs.  24,  25,  and  26.  In  the  early  stage  (Fig.  24),  the  glands 
are  swollen,  the  cells  are  indistinctly  outlined,  the  nuclei  are 
disappearing,  and  the  protoplasm  of  the  cell  is  more  granular, 


Pia  Jfi.— FibrosU  in  gastric  catarrh.  From  A  iib«t<>j^T»pU«  X  TO*  From  m  cue  of  catarrh  in 
pulmonftry  tulwriinilcHiia.  Th^  gaiitiie  glandu  ai»  In  *  ateie  of  atrophy,  anc!  sro  widely 
Mpamted  by  recently  ruoiied  i?onneelive  ti44)ii«,  rich  In  cellf.  Tlio  muuouA  uiembntne  had 
lost  it»  epitheii&i  Uaing.  Th«  other  oooU  of  the  oi^gaii  were  aomml.  From  a  prepamtiou 
hanleiied  in  Marcbra  fluids  and  stained  with  loigwood, 

and  fat  globules  are  seen.  When  advanced  (Fig.  25),  the 
cells  arc  completely  destroyed  by  fatty  degeneration,  their 
nuclei  have  disappeared,  and  the  fat  granules  are  discharged 
into  the  lumen  of  the  gland.  The  intei'stitial  tissue  may  also 
become  fatty*  The  whole  of  the  gland  may  be  thiLS  affected 
from  its  orifice  to  its  deepest  part,  and  in  some,  although 
rare,  instances,  the  deep  part  of  the  gland  dilates,  being 
constricted  above,  and  forms  a  cyst.  In  some  ^tarts  of  the 
mucous  membrane  (Fig.  26)  the  gland  tissue  has  disappeared, 
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and  there  is  au  increase  in  the  interstitial  eounective  tissue. 
All  the  changes  shown  in  the  figures  are  to  be  observed  in  one 
or  other  part  of  t!ie  same  stoniat-h. 

A  rarer  condition  than  this  is  one  in  which  the  degeneration 
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Fio,  27.— U ncoid  and  cyatlc  degei)enti4}a  of  the  guiric  inticonft  lucriubniie  in  a  cue  of  ehronle 
tnberviiioiiis,  x  25.  a,  sinftllcytiU,  unt  lined  with  cpithellurii ;  h,  blcxjd-veaneld  ;  c,  gisiric 
gljind  ojwnitig  on  thff  *urfttco ;  fJt,  mwliuin'^isswl  cysts,  for  the  most  pirt  lined  with  «pith(** 
liuni^  cbiclllty  cornposwl  of  goblot  cellji.  At  the  Hiirfuce  of  the  niucotiB  membtntlie  there 
to  a  greit  increiwi  of  the  iiitemttlial  tissue.    (R.  Langerlmui^.} 

of  the  glands  is  nuicinoid  and  not  fatty,  the  change  afifecting 
the  greater  part  of  the  mucous  nienibroiie.  It  is  well  illustrated 
by  a  case  describfd  by  Ii.  Luiigerhans,^  observe  J  hi  the  Chorite 
at  Berlin*  It  was  that  of  a  woman  aged  fifty-eight  years,  who 
had  no  symptoms  specially  referable  to  the  stomach  dnring  life, 

*  **Ein  Fall  voii  Gastritia  catarrhalis  chronica  cystica  prolifera,"  Vifxh/9W*9 
Archiv,  1S89,  Bd.  110,  p.  468. 
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and  died  of  very  chronic  tuberculosis,  affecting  the  hmgs,  pleura, 
peritoneum,  and  intestine.  There  was  also  atropliy  of  the 
kidneys  and  pancreas.  The  mucous  membrane  of  the  stomach 
was  covered  with  thick  mucus.  The  walls  were  .i^enerally  and 
greatly  thickened,  and  the  mucous  membraue,  which  was  of  a 
pale  reddish-gray  colour  and  soft  and  friable,  showed  the 
presence  of  Imnds  of  warty  (polyjjoid)  pixjjeetions  in  parts,  as 
w^ell  as  small  cysts.  Microscopically,  under  a  low  power,  as  is 
represented  in  Fig.  27,  the  mucous  membmne  had  the 
appearance  of  a  large  sponge,  the  glands  being  lengthened, 
dilated,  and  fused  together,  and  in  many  parts  transfoiTiied 
into  closed  cysts  of  varying  size.  Under  a  higher  power, 
the  glands  could  still  lie  seen  to  Ijb  lined  by  epithelial  cells, 
as  the  nuclei  were  still  visible,  but  the  bodies  of  the  cells 
had  undergone  a  mucinoid  degeneration,  and  were  in  gi*eat 
part  fused  together.  There  was,  in  fact,  in  no  part  of  the 
stomach  any  normal  gland  tissue  remahiing ;  the  least 
abnormal  was  along  the  lesser  curvature.  In  part  the  inter- 
stitial connective  tissue  was  increased  (hyperplasia);  in 
others  it  was  atropliied,  as  had  preWously  Ijeon  noted  by 
Virchow  in  a  case  of  cystic  formation  in  chronic  dysentery  in 
which  there  were  cysts  produced  by  the  fusion  of  glands. 

Tliis  case  has  been  quoted,  although  the  degeneration  of 
the  mucous  membrane  was  very  advanced  and  occurred  in  a 
severe  case  of  disease  (tuberculosis),  because  it  serves  as  an  in- 
dication of  tlie  anatomical  changes  in  some  of  tlie  milder  cases 
*  of  chronic  catarrh  of  the  stomach,  where  there  is  a  continuous 
secretion  of  an  excess  of  mucus, 

Afiaiomical  Changes  in  (he  Muscular  Coat  of  the  Stomach.- — 
The  muscular  coat  undergoes  degeneration  under  certain  condi- 
tions, the  chief  of  which  \b  dilatation  of  the  organ.  In 
cachectic  conditions  degeneration  is  also  noticed.  There  may 
either  be  simply  atropliy  of  the  muscle  cell  or  fatty  degeneration. 
A  colloid  degeneration  of  the  muscle  has  also  been  described,* 
but  this  is  not  common.  Finally,  where  there  is  general  fibrosis 
I  of  the  stomach  wall,  the  muscle  cells  are  atrophietl  by  com- 
pression (Chapter  XIV,). 

Faiholtkfical  CondUion  and  Proc€^  of  Dufestion, — ^In  gastric 
E.  Maict,  quoted  by  Ziegler,  **  Lehrbuch  der  patboL  Anatomie/*  vol.  li.,  1887. 
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lines  to  a  qufirter  or  half  an  inch.  Hicruscopieally,  the  cause 
of  tliese  uppearanctjs  is  seen  to  lie  an  increase  of  connective 
tissue  in  tlic  ni\icous  membrane,  which  by  contracting  has 
separated  certain  parts,  ami,  constricting  the  base,  raised  them 
above  tlie  surface  in  tlie  form  of  fungoid  growths.  The  Bub- 
mucosa  ia  also  fibrosed,  and  the  mnsciilar  tissue  may  also  be  in 
the  sixnie  condition.  The  secretory  glands  also  are  compressed  ; 
their  cells  become  degenerated  and  in  some  parts  the  glands 
are  cystic. 


Ptfl.  94.-~OiiMtric  CJLtarrh  :  fatly  degetiyratlou  of  Itiii  K^i^'xiiif  early  stjig«!.  Fmiki  u  pbatognpli* 
X  360.  Pmin  ft  c»««  of  pitlmounry  tubencnloMl*.  Fign.  24,  '25,  utid  !26  rctpresaut  difrerent 
putt  of  the  lairie  ntoiiiacb.  Hie  ^{aatrk  glniMltt  ure  «irolleTi,  and  the  outlineii  of  the  ce!1i» 
wet  completely  lovt ;  the  iincki  have  difuiffjH'unLHl  in  pnrt^t,  jitnj  the  celb  ftre  more  gr&nulAr 
tliail  aofStflt  fatty  graiiule*  buinis  mUo  »eeii.  The  Htn>iuii  l»  normal.  Firun  a  prepurmtlOD 
twrdiiiied  In  ll«]«hr»  UuJtl,  a  nil  stained  with  logwood. 


Fihrom  in  Carctjunna  Vmh'iadi. — In  cases  of  cancer  of  the 
pylonis,  even  when  the  giowtb  is  qnit^:*  limited  in  extent,  there 
ig  nsnally  a  considerable  degi'ce  of  til>ro3is  near  it,  not  only  in 
the  mucosa,  but  in  all  the  thickness  of  the  walk  of  the  organ. 
This  infiltration  may  be  in  great  part  cancerous  in  nature,  but 
in  other  eases  it  spreads  fpjni  the  pylorus  throughout  the  whole 
of  the  organ,  and  is  then  undoul>tedIy  a  conditiLm  of  cin'hosis 
10 
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acute  catarrh,  altbough  in  some  few  casea  it  may  be  absent. 
It    is    ti    burning    pain    often    darting   in    character,  passing 

through  to  the  back  and  is  accompanied  by  pain  and  a  sense 
of  oppression  in  the  chest  There  is  well-marked  deep 
tenderness  all  over  the  stomach  region.  The  abdominal 
muscles  are  cx^ntracted  over  the  organ  in  the  early  stages ; 
later  in  the  disease  they  relax.  The  tenderness  of  the  stomach 
IB  associated  with  quiescence  of  the  diaphragm,  so  that  the 
respiration  is  cost4d. 

Vomiting  is  another  feature  of  acute  catarrh.  As  has 
been  said,  it  sometimes  initiates  the  attack  and  it  may  be 
frequently  repeated,  so  frequently  as  to  be  a  ^ery  distressing 
and  painful  symptom.  Even  after  the  stomach  is  emptied, 
ineffectual  retching,  sometimes  associated  with  painful  hiccup, 
is  observed.  Any  attempt  at  feeding  even  with  milk  is 
succeeded  by  a  rejection  of  the  food  and  violent  retching. 
The  vomiting  is  in  some  cases  a  less  marked  symptom ;  during 
the  whole  course  of  the  disease  vomiting  inay  occur  only 
three  or  four  times.  The  vomited  matkr.^  consist,  at  the  onset, 
of  partly  digested  food ;  but  later  the  food  shows  no  sign  of 
digestion.  In  cases  where  there  is  not  excessive  vomiting 
the  food  may  remain  for  a  long  period  in  the  stomach, 
showing  on  removal  no  sign  of  liaviug  been  acted  upon 
by  the  gastric  juice.  The  reaction  is  slightly  acid,  neutral, 
or  more  com  moid  y  faintly  alkaline.  As  a  ride  testa  for 
hydrochloric  acid  give  negative  results,  and  peptones  may 
not  be  discovered.  In  some  cases  tlie  vomit  is  very  acid, 
owing  to  the  presence  of  organic  acids — butyric,  lactic,  and 
acetic  acids.  This  sign  of  fermentation  of  food  is,  however, 
a  later  sign  of  the  catarrh,  and  not  an  early  one,  unless  it  has 
existed  before  the  acute  attack  supervened.  Slimy  mucus  is 
present.  Stratks  of  lilood  ilue  to  tlie  violent  retching  may  be 
present  in  the  vomit ;  but  as  a  rule  any  large  quantity  of  blood 
is  not  brought  up.  Bile  may  be  present,  but  f>nly  at  the  en^l 
of  a  long  pericKl  of  vomiting. 

The  urine  is  scanty^  of  liigh  colour  and  specihc  gravity,  and 
deposits  lithates ;  but  does  nut  usually  contain  eitht*r  blood  or 
albumin. 

The  disease  runs  a  fairly  rapid  course,  convalescence  being 
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eatablisheJ  in  three  days  or  a  week.  Frequently,  however, 
the  acute  catarrh  passes  on  to  a  subacute  or  a  chronic. 
The  general  symptoms  first  diniinieh,  the  pulse  becomes 
lees  rapid,  the  feeling  of  prostration  passes  away,  and  the 
vomiting  diminishes  as  well  as  the  epigastric  pain.  The 
appetite  as  a  rule  is  diminished  for  a  long  time,  and  the  foul 
odour  of  the  breath  is  often  persistent. 

When  acute  gjistritis  supervenes  in  the  course  of  an  acute 
disease,  its  symptoms  are  oiTten  not  so  characteristic  as  the 
foregoing.  Those  referable  to  the  stomach  arc,  however, 
practically  the  same,  viz.  the  vomiting  of  food  partly  digested, 
but  little  free  hydrochloric  acid  being  present ;  epigastric  pain 
and  diffuse  tenderness  are  also  observed. 

Prognmh. — Acute  gastric  catarrh  is  not  a  common  disease  ; 
not  infrequently  acute  gastric  irritation  (p,  196)  and  sevei*e 
bilious  attacks  have  been  mistaken  for  it.  The  prognosis 
is  good,  esi>ecially  in  adults,  although  it  may  end  in  chronic 
catarrh.  When  complicating  acute  disease,  such  as  scarlet 
fever,  it  is  a  serious  condition,  and  during  convalescence  its 
onset  seriously  delays  recovery. 

IHa4jmm3, — Acute  gastric  catarrh  is  a  disease  in  which 
the  symptoms  arc  chiefly  referable  to  the  stomach,  viz.  the 
vomiting  and  epigastric  ]mn  and  tenderness.  The  absence 
of  hydrochloric  acid  and  of  pepsin  and  the  presence  of  mucus 
in  the  vomit  are  diagnostic  points.  At  its  onset  it  may  be 
mistaken  for  toxic  gastritis  (Chapter  IX.),  or  even  for  typhoid 
fever  in  its  eiirly  stiige  But  in  gastric  catarrh,  fever  may  be 
absent ;  it  is  never  high  in  adults,  and  soon  passes  away. 
Moreover,  its  acute  symptoms  soon  pass  off,  and  the  spleen 
is  not  enlarged. 

Treatment. — The  treatment  of  acute  gastric  catarrh  is  like 
that  of  inflammatory  conditions  elsewhere,  to  give  the  organ 
rest.  As  little  food  is  to  be  given  as  possible  and  as  Httle 
medicine^  As  regards  food,  complete  aljstinenee  is  the  best 
treatment  during  the  first  twenty-four  or  tliirty-six  hours  in  the 
severer  forms,  rectiil  feeding  being  adopted  (Cliapter  XI,  p.  342), 
Thh-st  may  be  relieved  l)y  a  limited  allowance  of  ice,  by 
the  use  of  eflervescent  luzenges,  or  by  aUowing  the  patient 
to  sip  small  quantities  of  an  acid  lemonade  (see  Chapter  X.). 
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The  stomach  must  be  kept  practically  empty  to  allow  the 
inflaraDiatioii  to  subside;  il'  it  has  not  l^een  emptied  by 
voDaitiiig,  as  will  he  shown  by  tlie  bringing  up  of  small 
quantities  of  liqiiitl,  or  if  the  vomiting  is  otherwise  ineffectual, 
it  is  be-st  to  empty  the  organ  by  washing  it  out  with  a  dilute 
solution  of  sodium  bicarbouiite,  the  soft  stomach  tube  being 
used  (see  Chapter  XI L  p.  :'»59). 

Excessive  vomiting  followed  by  violent  retching  iu  which 
nothing  is  broug!it  up  from  the  stomach  is  l>est  treated  by  a 
hypodermic  injection  of  morphine.  Two  minims  of  the 
injectio  morpiliinie  hypodermicie  may  be  injected,  to  be  followed 
in  two  hours  by  a  second  injection  of  the  same  quantity.  As 
a  rule  a  further  repetition  is  unnecessary  to  reheve  the 
vomiting.  In  excessive  epigastric  pain,  morphine  may  also  be 
used  hypoJermically,  but  again  with  caution  and  not  until 
local  applications  have  been  found  of  no  avail  in  affording 
relief.  Hot  belladonna  fomentations  over  the  upper  part 
of  the  abdomen  frequently  relieves,  glycerinum  bcdladonnae 
(1  in  4)  being  first  painted  over  the  skin  and  a  flannel 
wi'ung  out  in  boiling  water  placed  over  with  oiled  silk  and 
cotton  wool,  A  Uglit  bandage  over  this  gives  support  and 
quiescence  to  the  organs,  and  hence  is  an  aid  in  the  relief  of 
pain.  In  some  cases,  a  cold  pad  over  the  epigastrium  relieves ; 
either  a  light  ice-bag  (with  finely  pjwdered  ice)  or  a  four- 
folded  piece  of  flannel  wrung  out  in  cold  water  and  frequently 
changed. 

Constipation  is  best  treated  for  the  time  by  enemata  of 
about  one  pint  of  soap  and  water,  or  of  thin  and  strained 
oatmeal ;  half  an  ounce  of  castor -oil  may  be  added  to  the 
oatmeal  enema  {Chapter  X,). 

Medicinal  treatment  is  of  great  use  wheji  the  acute  stage 
of  the  disease  is  passing  away.  Acids  after  food  or  with  food 
are  the  best  remedies.  Acidum  liydrochloricum  dilutum  or 
acidum  nitro-hydrocldorieum  dilutum  may  be  given  in  10  to 
15  minim  doses.  If  there  is  still  epigastric  uneai^iness  or 
pain,  to  the  acid  mixture  vii.-x.  minims  of  liquor  moi-jihinffi 
hydrochloratis  or  tinctura  cannabis  indicA^  may  be  added 
(Chapter  X.  p.  ^00),  The  later  treatment  is  one  of  careful 
diet  and  of  general  tonics. 
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2,  Chronic  Caiarrh — Some  ditficulty  presents  itself  in 
the  (tiscussion  of  the  symptoms  of  chronic  gastric  catarrh. 
The  frequency  of  this  ati'ection  has  Ijeen  variously  stated. 
By  some  it  has  been  considered  to  l>e  the  condition  pi^sent 
in  nearly  ail  cases  of  chronic  dyspepsia,  by  others  it  is 
considered  as  rare.  It  is  a  less  common  affection  than  most 
have  supposed.  Tliere  is  no  evidence  that  the  cases  described 
as  gastric  irritation  are  in  any  way  of  the  nature  of  in- 
flammation of  the  mucous  membrane ;  there  may  be  a  slight 
excess  of  mucus  in  respjnse  to  a  great  irritation  at  one  particular 
time,  yet  there  is  not  that  cuntinuoua  excessive  secretion  of 
mucus  or  that  diminution  of  functional  activity,  which  is 
characteristic  of  a  catarrhal  inflammation  of  the  stomach. 
Again,  what  has  l>een  described  as  acute  gastric  irritation 
(p,  196)  is  considered  by  some  as  acute  ainiple  gastritis, 
but  this  view  is  decitledly  wrong.  The  rare  affection  acute 
gastritis  is  a  much  more  severe  one  than  acute  gastric  iiritation. 
On  tlie  other  hand,  it  has  been  tully  dwelt  upon  in  discussing 
the  etiology  of  gastric  irritation  and  of  gastric  catarrh,  that  tlie 
factors  in  their  causiition  are  mainly  the  same ;  catarrh  is, 
however,  an  inflammation,  irritation  is  only  a  passing  change  in 
the  stomach.  In  actual  practice,  cases  run  on  into  one  another, 
and  it  is  often  ththcult  to  tell  where  gastric  irritation  ends 
and  catarrh  begins,  the  early  stage  of  inflammation  being  some- 
times  associated  with  hyperacidity  (**  acid  "  catarrh). 

Catarrh  when  once  established  is  a  serious  affection,  and 
is  characterised  clinically  by  a  chronic  afebrile  coui^e,  witli 
subacute  exacerbatiuns,  by  epigastric  pain  and  diffuse  tender- 
ness, by  t!ie  vomiting  of  nuicus  and  of  a  liquid  greatly  deficient 
in  hydrochloric  acid. 

OiXMt, — Its  onset  is  frequently  insidious,  following  a  long 
course  of  gastric  irrilation,  or  it  may  be  sudden,  following  on 
acute  gastritis  or  arising  in  tlie  convalescence  of  acute  fevers, 
etc.  (see  Etiology,  p.  222). 

"When  insidious  in  origin,  it  presents  the  train  of  sym- 
ptoms which  have  been  described  as  characteristic  of  gastric 
irritation.  These  need  not  be  repeated.  When  developed, 
the  symptoms^  altlxough  general,  are  mainly  referalile  directly 
to  the  stomach   and    stomach   region,   being    related    to  the 
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ingestion  of  food  and  to  the  delay  of  undigested  food  in  the 
oi-gan. 

Epigadrk  puin,  or  pain  over  the  whole  stomach  region, 
begins  directly  after  the  ingestion  of  food  and  lasts  a  varying 
time,  sometimes  for  an  hour  or  two,  sometimes  until  the  next 
meal.  It  is  sometimes  severe,  and  is  only  relieved  by  emptying 
the  stomaeh.  This  occurs  either  l>y  spontimeous  vomiting  or 
by  the  patient  exciting  vomiting  by  putting  the  fingers  down 
the  throat.  So  severe  is  the  ejiigastric  pain  and  distress  in 
many  cases,  that  the  patient,  althougli  he  takes  food,  more 
from  duty  than  inclination,  yet  before  the  next  meal  always 
excites  vomiting,  as  he  is  unable  to  endure  the  distress.  He 
may  indeed  half  starve  Iiimself  owing  to  fear  of  this  distress. 
This  occurs  chiefly  in  subacute  catarrh  or  in  chronic  catarrh 
aggravated  by  neglect.  In  milder  cases  the  epigfi^stric  pain 
does  not  come  on  immediately  after  food,  although  there  may 
be  a  sense  of  fulness  and  discomfort  directly  after  ingestion, 
but  the  pain  comes  on  in  an  hour  or  two  and  is  then  continuous 
tor  some  time.  Sometimes  vomiting  ensues  and  relief  is  obtained, 
but  the  pain  may  gradually  disappear  without  vomiting  being 
produced.  The  pain  is  not  confined  to  one  particular  spot  in 
the  stomach  region ;  it  is  of  a  burning  character,  diffuse,  and 
may  go  through  to  the  l)ack. 

The  epigastric  tcnderjtrss,  with  which  the  pain  is  associated, 
is  sufiiciently  characteristic.  At  one  time  or  another  it  is 
discoverable  in  all  crises  of  chronic  catarrh,  and  is  rarely  absent 
in  subacute  cases.  It  is  diffuse  over  the  stomach  region,  not 
excessive  even  on  deep  palpation  ;  but  certain  areas  may  be 
more  tender  than  others.  It  is  in  many  cases  deep  tender- 
ness and  not  superficial.  The  following  diagram  (Fig,  28), 
from  a  case  of  chronic  catarrh  of  over  twelve  months*  duration 
in  a  young  marrieil  woman  of  twenty-five  years,  illustrates 
this  diffuse  tendeniess  over  the  stomach  region.  In  this  case 
there  was  probably  an  erosion  of  the  mucous  membrane,  as  a 
slight  hiematemesis  had  occurreil. 

In  mDder  cases,  the  tenderness  may  be  slight  and  limited 
to  one  and  two  areas  in  the  stomach  region,  below  the  left  hypo- 
cbondriuju  or  in  the  np]>er  epigastrium,  as  in  the  accompanying 
diagram  (Fig.  29),  which  shows  the  areas  of  tenderness  in  the 
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stomach  region  of  a  woman  aged  thirty-four  years,  who  dated 
all  her  gastric  symptoois  from  an  attack  of  rheumatic  fever 
five  years  previously.     There  was  dilatation  of  the  stomach, 

A  feature  of  great  importance  in  regard  to  this  epigastric 
tenderness  is  that  it  disappears  with  remarkable  readiness  under 
suitable  treatment,  a  distinction  of  great  value  from  the  epi- 
gastric tenderness  due  to  ulcer  of  the  stomach. 

Variations    in    these    symptoms    are    met    with    in  some 


Fia«  28.  ^  Are*  of  teDdbnitiii*  in  ilia  stomach  regloa  in  chronic  gaatric  catarrh  (lufaaeutv 
exacerhaUonX  Thu  larger  area  In  that  of  flight  tciidernetii :  over  th«  aiiialler  area,  tbo 
t«riii<frnei«  wiu  iTions  marked.  Feitiale,  aged  twentjr-ttve  yean  ;  duration  of  illness,  fifteen 
months. 

•  cases  of  catanli.  There  may  bi*  epigastric  pain  after  eating, 
.  but  no  tenderness,  anti  Ixjth  epigastric  paiu  and  tenderness 
I  may  be  absent.  It  is  not  an  infrerjuent  occurrence  in  such 
c-ases  for  no  tenderness  to  be  discovered  and  the  patient 
disclaims  any  epigastric  pain  alter  food.  It  will  te  found, 
however,  on  close  examination  that  not  long  previously  this 
symptom  has  !:»een  present,  but  that  owing  to  treatnietit  (change 
of  diet  chiciiy)  it  has  become  less  or  has  disappeareil.  Indeed, 
ep^astric    pain   and    tenderness    are    present    chietly   in    the 
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subjects  of  neglected  catarrh,  in  those  who  in  spite  of  advice 
will  take  unsuitable  foad,  which  keeps  up  and  aggravates  the 
disease, 

lietlex  pain  in  the  chest  and  l)etween  the  shoulders  is  also 
met  with,  as  in  cases  of  gastric  irritation* 

Natisea  is  a  frequent  symptom.  It  usually  precedes 
vomitiug,  but  exists  %vben  no  vomiting  occurs.     The  time  of 
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Fia.  29,  --  AitNu  o(  toQdeniess  in  chronio  gutdc  cat^rrb,  with  (UUlatEoa  of  Uie  ttooiiidi, 
followiug  rtieumatic  fever,     FeniiUe,  aged  ibiity'fotir  ]r«iin ;  ilumUoii  of  Ulnesi,  five  y«ars. 

onset  of  the  nausea  vaiies  ;  it  may  come  on  directly  after 
food  has  been  taken,  but  is  more  commonly  delayed  until  one 
or  two  hours  aft-er  a  meal  When  it  comes  on  soon  after  a 
meal  it  is  so  distressing  as  to  prevent  the  patient  from  eating 
any  more  food,  but  the  nausea  later  developed  may  be  only  a 
momentnry  symptom  passing  off  without  vomiting, 

Vmniiing  is  a  symptom  never  absent  in  the  course  of  cases 
of  chronic  catarrh.  It  varies  in  int4?nsity,  A  not  uncommon 
history  is  for  tbe  patient  to  Iiave  attacks  of  vomiting  at 
varying  intervals  dnring  a  long  period,  it  may  be  six  months, 
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a  year,  or  longer.  During  this  tinve  there  are  periods  when  the 
vomiting  is  more  frec|ueiit,  perhaps  once  a  day  or  once  in  two 
days,  and  it  may  eventually  occnr  after  every  meid  or  be  excited 
by  the  patient  himself.  It  is  often  during  those  attacks  or 
subacute  exacerUitions  of  the  disease  that  the  patient  seeks 
medical  rehef  The  vomiting  is  in  relation  to  food,  it  occurs 
after  a  meal,  and  ia  frequently  to  be  ascriljed  to  some  particular 
indiscretion  in  diet.  In  very  frequent  vomiting  it  occurs 
almost  directly  after  a  meal,  but  more  usually  at  an  interval  of 
half  an  hour  to  two  hours.  The  vomiting  act  when  complete 
is  not  usUiilly  succeeded  by  much  retching,  but  gives  relief  to 
the  symptoms  produced  by  the  meal,  ilorning  vomiting  may 
occur,  both  in  alcoholic  and  non-alcoholic  subjects. 

Even  when  vomiting  is  not  a  prominent  symptom,  eructa- 
tions of  small  quantities  of  liquid  and  of  gas  are  common,  due 
to  the  irritability  of  tlie  stomacli  in  the  presence  of  slowly 
digesting  or  of  undigested  food. 

Character  of  the  VoTrtited  Mailers, — The  vomited  matters 
in  clironic  gastric  catarrh  vary  somewhat  in  composition. 
Their  chief  characteristics  are  that  they  contain  unpigmcnted 
mucus,  and  a  deficiency  of  hjdrocldoric  acid.  A  typical 
example  of  vomited  matters  in  this  condition  has  already  beou 
diijvcus^ed  (p.  141).  The  mucus  varies  in  amount;  in  some 
cases  it  is  so  abundant  that  the  vomited  matters  are  ex- 
ceedingly tenacious,  ami  cannot  readily  be  poured  from  one 
vessel  to  another,  a  little  liquid  being  encloserl  between  the 
masses  of  mucus.  In  other  cases  it  is  much  less  in  amount, 
consisting  only  of  a  few  pellets  of  glairy  mucus  floating  in  the 
lic^uid.  It  may  lie  absent  from  the  vomit,  even  in  cases 
where  some  mucus  is  obtainable  by  washing  out  the  stomach. 
In  the  later  stages  of  chronic  catarrli,  when  there  is  atrophy, 
mucus  may  be  absent  botli  in  the  vomit  and  in  the  stomach ; 
mucin  is  no  longer  produced  by  the  goblet  cells  of  the  mucous 
membrane.  Microscopically,  l>esides  the  strings  of  mucus,  a 
few  leucocytes  are  seen,  and  in  many  specimens  goblet  cells 
of  the  mucous  membrane,  showing  a  gi^eater  or  less  degree  of 
degeneration.  Particles  of  food  (coagula  of  milk,  etc.)  are 
present,  and  tliere  may  be  bacteria,  Eed  blood  corpuscles 
are  sometimes  seen,  even  when  there  is  no  naked-eye  evidence 
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of  blood.  Mucus  may  be  ftjund  in  some  instances  in  the  voniit, 
and  yet  not  come  from  a  catarrhal  stomach.  This  occurs  iu 
ciises  of  puhnonary  tnbereulosis  and  bronchitis,  in  which  the 
sputum  is  swallowed.  The  jiigmentation  of  the  mucus,  and  the 
nummulated  character,  as  well  as  the  lai^e  number  of  pus*cells 
present,  giving  the  mucus  a  yellow  or  greenish  colour,  will 
serve  to  distinguish  swallowed  sputum  from  the  mucus  in 
eases  of  gastric  catarrh. 

The  7r action  of  the  vomit  may  be  sHghtly  acid,  neutral, 
or  faintly  alkaline ;  when  there  is  bacterial  fermentation,  it 
may  be  strongly  acid,  but  this  is  rare.  The  diminished 
acidity  of  tlie  gastric  contents  may  be  in  part  due  to  the 
excess  of  alkaline  mucus  present ;  but  in  some  cases  mucuB 
is  absent,  and  the  liquid  still  lie  alkaline.  Tests  applied 
to  the  liquid  (see  p.  125  and  141)  show  that  there  is  a  great 
diminution  in  the  amount  of  free  acid  present,  and  that  free 
hydrochloric  acid  may  be  altsent.  Cases  of  c^iUuTh  which 
show  a  large  degree  of  acidity  of  the  vomit  are  always  cases 
where,  from  bacterial  fermentation  in  a  dOated  stomach,  orgtmic 
acids  (lactic,  butyric,  acetic)  are  formed  in  excess.  Catarrh  in 
a  dilated  stomach  is  not  an  uncommon  event; 

The  presence  of  digestive  ferments  in  the  vomit  is  deter- 
mined in  the  manner  previously  described  (Cbapter  V.).  In 
mild  cases,  and  in  those  of  not  long-standing,  as  well  as  in  the 
convalescent  stage  of  the  acuter  forms  of  the  disease,  pepsin 
is  found,  and  is  active^  as  in  the  case  recorded  previously 
(p.  141),  and  pepsin  may  be  present  even  altliough  the  hydro- 
chloric acid  is  greatly  diminished  in  quantity.  According  to 
Boas,  pepsin  may  disappe^ir,  and  only  pepsin<jgen  Vse  present, 
being  brought  into  activity  by  the  addition  of  hydrochloric  acid. 
The  curdling  ferment  appears  to  be  the  last  to  disappear  in 
cases  of  catarrh  (BMas). 

In  moderate  cases,  the  products  of  digestion  (albumoses 
and  peptone)  and  a  large  quantity  of  undigested  food  may  l>e 
found  in  the  vomit  a  long  time  after  a  meal,  even  of  tlie 
simpleflt  kind.  In  the  later  stages  of  c^tiirrh,  and  in  subacute 
eiises,  there  may  be  practically  no  sign  of  digestion  of  the  food. 
which  is  vomited  in  tbe  same  condition  as  swallowed  (p.  268). 

The  examination  of  the  vomited  matters  in  cases  of  gastric 


SYMPTOMS  OF  CHRONIC  CATARRH, 


-57 


catarrh  is  therefore  all-important  Knowing  the  character  of 
the  previous  mealj  and  the  time  elapsing  Ix^tween  the  meal 
and  vomiting,  a  fairly  ac-curate  estimate  is  ohtamed  of  the 
process  of  digestion  in  the  or^'an,  of  the  activity  of  the  Heeretioii 
of  gastric  juice,  ami  of  tixe  degree  of  intiannaation  as  estimated 
by  the  amount  of  mucus  and  of  the  hydrochloric  acid. 

Tb^-mm/,*?.— Similar  information  may  be  obtained  by  means 
of  a  test-meal  (p,  149),  and  when  there  is  no  vomiting  this 
method  is  to  be  employed  to  determine  the  degree  of  deteriora- 
tion in  the  functions  of  the  stomach*  Ewald's  test-breakfast 
or  Leube's  simple  meat  meal  may  be  used,  or  one  consisting 
of  half  a  pint  of  boiled  milk  and  the  finely  coagulated  whites 
of  two  eggs  {loc,  cit),  the  stomach  contents  Ijeing  removed  in 
one  to  two  hours. 

Hcmnatttnc^is. —^In  gastric  catarrh  tliere  is  no  profuse 
hicmatemesis ;  but  not  infrequently  blond  is  present  in  the 
vomited  matters,  sometimes  only  in  streaks,  sometimes  lo  the 
extent  of  two  or  three  ounces.  As  a  rule  the  lilood  is  red, 
not  discoloured  or  tarry.  The  ha^matemesis  is  not  frequent, 
perhaps  occurring  once  or  twice  in  the  course  of  the  illness, 
AYhen  l)lood  is  present  only  in  streaks,  it  is  usuaUy  associated 
w4th  violent  retelling,  as  in  other  conditions,  t\ff.  the  retching 
produced  by  violent  and  pi'olonged  coughing,  and  that  accom- 
panpng  sea-sickness.  In  the  hirger  degrees  of  ha^matemesis 
occurring  in  catarrh,  an  erosion  of  the  mucous  membrane  is 
usually  present,  or  the  form  of  pitting  described  as  occurruig  in 
mechanical  congestion  of  the  organ  (see  p.  229,  and  Fig.  19, 
p.  230),  Erosions  are  not  uncommon  in  gastric  catarrh,  but 
they  rarely  lead  to  profuse  haimatemesis ;  and  when  a  profuse 
htematemesis  occurs  in  the  course  of  gastric  catarrh  it  is 
indicative  of  ulcer  of  the  stomach,  or  it  may  be  of  some 
disease  of  the  body  other  than  the  stomach  (see  Ha^matcmesis, 
Chapter  XII L). 

Ilatulence  is  a  frequent  symptom,  and  is  due  to  one  or 
other  of  these  causes  previously  discussed  (p.  161)»  When 
a  prominent  symptom,  it  usually  occui's  in  association  with 
dilatation  of  the  oi^n,  and  the  gas  may  either  be  regurgitated 
fi-om  the  small  ink^stine,  or  it  may  be  formed  in  the  stomach  by 
bacterial  fermentation  of  the  food,  an  occurrence  predisposed 
17 
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to  lij  the  deficiency  of  hydrochloric  acid.  The  degree  of 
Uatulence  varies  gi'ecatly  in  dilTereiit  cases,  but  it  is  not 
coiimioiily  tlie  chief  s}inptoiii  compkiiDed  of* 

Dilatation  of  the  stomach  is  frequently  present.  Its  sigUA 
and  syiiiptoiuH  are  discussed  in  Chapter  X^^ 

The  symptoms  dii-ectly  referable  to  the  stomach  are  of 
chief  importance  in  gastric  catarrli ;  but  there  are  others  wluch, 
in  association  with  the  stomach  symptoms,  ai"e  of  value  in  the 
recognition  of  the  disease. 

In  chronic  gastric  catarrh  there  is  no  fever,  and  the 
onset  of  fever  m  tu  he  attributed  to  some  other  condition 
than  that  of  the  stomach. 

The/Vf/T  is  frequently  pale,  sallow,  and  of  an  eailhy  com- 
plexion, especially  in  subacute  gastric  catan^i.  It  is  not 
usually  expressive  of  pain,  except  during  the  distress  cause*! 
by  a  meal,  Ijut  tends  to  become  somewhat  anxious  looking  iti 
cases  of  iom^ -standi II g- 

AppdUe.—A\i\\im^  the  appetite  in  chronic  gastric  catarrh 
is  somewhat  variable,  it  is  usually  diminished,  and  in  cases  of 
long-stiindiug.  as  in  the  subacute  exacerluitions  of  the  disease. 
it  is  gi^eatly  diminished,  and  there  may  be  profound  anorexia. 
In  the  early  stage  of  the  disease,  the  appetite  is  not  materially 
alTected,  and  in  cases  of  *'  acid "  catarrh  it  may  even  be 
increased  ibr  a  time.  In  some  cases  there  is  a  morbid 
craving  for  unsuitable  and  irritating  articles  of  diet  WTien 
utrui>hy  of  the  nnicous  mendnane  is  present  tlie  appetite  is 
always  diminished. 

Thii'd  may  be  complained  of  in  subacute  cataiTh,  but  it 
is  usually  absent  in  the  chronic  diseiise.  When  dilatation  of 
the  stomach  is  present  it  may  also  be  observed. 

The  tongue  in  chronic  gastric  cutarrh  is  usually  coateil 
with  a  thick,  whitei  or  whitish-yellow*  fur,  and  the  mouth  hits 
a  nasty  clammy  taste ;  the  breath  is  often  oO'ensive.  The 
degree  of  coating  of  the  tongue  varies,  and  is  more  or  less 
dependent  on  the  chameter  of  the  food  taken,  and  the  delay 
of  food  in  the  organ.  The  tongue  may  be  broad  and  flabby, 
as  in  those  cases  which  arise  in  the  course  of  gastric  insuffi- 
ciency, but  usually,  and  especially  in  children,  it  shows  the 
signs  of  irritation  in  enlargement  and  reddening  of  the  fungi- 
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foroi  papillae,  especially  near  the  tip  ("strawbeiTy-tip"). 
Tlie  foetor  of  the  breath  is  due  partly  to  particaikr  articles  of 
diet  taken,  and  in  some  cases  to  bacterial  decompfjsition  of  the 
remaina  of  the  food  in  the  stomach,  hut  in  the  majority  of 
eases  it  is  to  be  ascrited  to  the  condition  of  the  mouth  itself; 
to  the  fur  on  the  tongue  and  to  carious  teeth. 

The  bowels  are  usually  const iiMiied,  being  opened  once  in 
three  or  seven  days  or  longer,  especially  m  women,  or  opened  only 
when  aperient  medicine  is  taken.  Frequently  mucus  is 
present  in  the  stools,  due  to  the  mucus  from  the  stomach, 
passing,  as  it  usually  does,  undigested  through  the  intestinal 
tract.  The  amount  of  mucus  passed  in  this  way  in  suUicute 
cases  may  be  very  great,  long  cylinders  over  two  feet  in 
lengtli  being  found  in  the  motions  (p.  2G9).  Diarrha^a  may 
be  present,  due  either  to  the  retention  of  seybala  in  the  colon 
or  to  particular  indiscretions  of  dieL 

Urin€, — In  cases  of  subacute  catarrh,  and  especially  in 
cases  of  chronic  catarrh  which  have  lieeu  neglected  and 
aggravated  liy  dietetic  indiscretions,  the  urine  is  passed 
in  small  amount,  and  is  not  mfrecpiently  neutral  or 
alkaline  and  cloudy  from  a  deposit  of  pliosphates.  No 
albumin  is  present  as  a  rule.  That  this  condition  of  urine  is 
due  Uj  the  stomach  condition  is  shown  by  the  ellect  of  treat- 
ment By  the  prescription  of  a  simple  and  suitable  diet 
and  of  acids  after  meals,  the  urine  incretises  in  quantity,  be- 
comes acid,  and  although  it  may  for  a  time  show  an  excess  of 
phosphates  by  the  boiEng  test,  this  soon  disappears,  and  it 
then  d(j**s  not  show  any  ditierence  from  the  normal.  In 
some  of  these  cases,  however,  there  is  a  continued  diminution 
in  the  excretion  of  chlorides  as  in  the  case  of  gastric  irritation 
(p.  118). 

Nutrition  of  the  Body, — In  the  majority  of  cases  of 
chronic  catarrh  there  is  wasting,  which  is  well  -  marked  if 
tlie  condition  is  subacute  or  if  there  are  sul»acute  exacerbations. 
The  wasting  may  be  continuous  if  the  disease  is  neglected  or  tlie 
treatment  injudicious,  but  it  has  this  disting^iishing  featui-e,  that 
suitable  treatment  soon  enables  tlie  patient  to  i*egain  weight. 
Indeed,  with  many  cases  of  catarrh,  the  following  history  is  a 
very  coaimon  one :  a  more  or  less  steady  faU  in  weight,  then 
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by  suitable  dietetic  and  medicinal  treatment  a  i*ecovery  of  the 
weight;  the  patient  now  feeling  better  commits  dietetic  in- 
discretions and  a  loss  of  weight  ensues,  which  is  regained  by 
treatDient.     So  the  condition  goes  on. 

Repeated  vomiting  in  the  subacute  attacks,  and  the 
voluntary  stan^ation  adopted  by  the  patient  as  a  means  of 
relief,  also  aid  in  some  cases  the  loss  of  weight.  Catarrh  of 
the  small  intestine  is  not  infrequently  associated  with  gastric 
catarrh,  and  exercises  a  profound  influence  not  only  on  the 
process  of  digestion  in  the  small  intestine,  but  on  the  absorp- 
tion of  the  digested  products.  In  such  cases,  wasting  may 
for  a  time  be  a  well*marked  symptom.  In  gastric  catarrh, 
sufjervening  in  the  course  of  chronic  pulmonary  tulteiiL^ulosis 
and  chronic  Briglit's  disease,  especially  the  gniuular  contracted 
kidney,  wasting  is  a  prominent  symptom,  and  in  chronic 
Bright*8  disease  the  gastric  condition  may  almost  completely 
mask  the  renal,  wliich  is  the  more  serious. 

Nervous  ^pnpioms,  which  have  already  l>een  fully  dis- 
cussed (Chapters  VL  and  VII.)  may  be  associated  with  chronic 
gastric  caUirrJu  Besides  eutfering  from  vertigo,  patients  not 
infrequently  get  into  a  desponding,  often  melancholic  condition. 

Course  and  Difration,  —  The  course  of  uncomplicated 
chronic  gastric  catiii'rh  is  a  very  varying  one.  TJie  most 
usual  course  is  for  a  patient  to  have  symptoms  for  a  certain 
period,  six  or  eiglit  months,  and  then  by  treatment  to  have 
an  intermission,  during  which  time  by  care  iu  the  diet 
and  the  njode  of  li\T:ng,  there  is  more  or  less  complete 
relief;  but  a  return  of  the  symptoms  is  very  apt  to  occur,  it 
may  l>e  after  a  year  or  several  years'  intermission,  and  is  to  be 
ascribed  either  to  a  particular  dietetic  indiscretion  (alc^oholic 
drinks,  tea,  or  large  and  unstiitiible  meals)  or  to  a  change  of 
the  mode  of  living,  as  in  going  from  one  country  to  another,  or 
removing  from  the  country  to  town ;  precisely  as  in  gastric 
irritation.  In  the  young,  the  ct>urse  of  uncomplicated  gastric 
eatarili  depends  aliuost  soli'ly  on  the  treatuieat  and  on  the 
care  with  which  tlie  patient  keeps  within  the  range  of 
his  digestive  possil>ilities.  In  the  middle-aged  and  in  the 
old,  on  the  other  hand,  chronic  gastric  catarrh  runs  a  much 
longer    course,  owing   to   its    being  less   amenalile    to    treat- 
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meiiL  In  gastric  catarrh  complicated  by  tuberculosis  or  hj 
clironic  Bright  s  diseiise,  the  coiu-se  is  frequently  a  prolonged 
one,  and  is  apt,  even  if  held  in  check  by  appropriate  treatment, 
to  leati  to  permanent  gastric  insufficiency,  due  to  degenenition 
of  the  raucous  membrane. 

This  may  also  result  from  uncomplicated  gaatric  catarrh, 
and  a  condition  of  >¥hat  may  Ije  called  ati'ophic  gastric 
catarrh  ensues,  for  which  there  is  no  cure.  Sucli  patients 
are  penuanent  invalids  as  regards  their  digestion,  and  have 
to  live  on  a  strictly  regulated  iliet  (Chapter  XL,  Permanent 
Gastric  Insufficiency)*  It  is  a  condition  more  common  in  the 
middle-aged  and  in  the  old  than  in  the  y*">ung  (see  also 
Atrophy,  p.  280). 

In  subacute  catarrh,  the  disease  may  last  from  onset  to 
cure  for  six  or  twelve  months,  but  it  may  terminate  in  a  per- 
manent injury  to  the  digestive  powers  of  the  organ. 

FriMj/wsu, — The  prognosis  of  uueom plicated  subacute  and 
chronic  gastric  catarrh  in  the  young  is  good.  It  is  the  period 
of  activity,  with  great  resisting  power  of  the  organism  to 
disease.  In  the  middle-aged  and  old  with  settled  habits  and 
with  a  mode  of  lilt%  difficult  or  perhaps  impossible  to  change : 
.in  catarrh  associated  with  pulmonaiy  tu1)erculosis  and  chronic 
Bright's  disease,  the  prognosis  is  not  so  good,  and  depends 
in  great  part  on  the  results  of  initial  treatment.  For  in  such 
cases,  although  a  course  of  treatment  relieves  the  more  severe 
symptoms  and  may  remove  them  altogether,  yet  continuous 
observations  have  to  I>e  made  in  order  to  determine  the 
d^ee  of  permanent  gastric  insufhcieney.  In  such  cases  the 
prognosis  is  aided,  and  may  indeed  he  made  by  me>ans  of  the 
methods  already  descrilied  for  determining  the  activity  of  the 
functions  of  the  stomach. 

Chronic  or  subacute  gastric  catarrh,  associated  witli  dila- 
tation of  the  stomach,  is  a  condition  in  which  a  guarded 
prognosis  must  always  lie  given.  In  this  case,  again,  the 
results  of  treatment  will  he  frequently  a  reliable  guide. 

Gastric  catarrh  may  also  be  associated  with  carcinoma  of 
the  stomach,  and  sometimes  masks  the  primary  disease,  Such 
cases  are  difficult  and  complicated,  and  are  discussed  later 
(Chapter  XVL). 
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Diagnosis. — It  will  have  been  seen  from  the  symptoms 
detailed  of  both  affections  that  chronic  gastric  catarrh  bears  a 
close  superficial  resemblance  to  chronic  gastric  irritation  ;  and 
their  separation  clinically  might  be  considered  as  nnnecessary. 
Yet  since  chronic  gastric  catarrh  is  an  inflammatory  process, 
cases  of  gastric  irritation  cannot  be  included  in  its  range.  By 
some,  indeed,  all  such  cases  are  called  "  dyspepsia,"  a  name 
which  does  not  help  either  clinically  or  pathologically.  By 
others^  the  term  dyspepsia  being  retained  for  a  somewhat 
indefinite  class  of  disorders,  most  of  the  cases  described  under 
the  heading  of  gastric  irritation  are  placed  under  that  of 
chronic  catarrL  Although  it  cannot  be  said  that  our  know- 
ledge, clinical  and  pathological,  is  complete  of  such  cases,  yet 
chronic  gastric  catarrh  has  certain  features  which  the  cases 
classed  as  gastric  irritation  do  not  possess.  On  the  other  hand, 
as  has  already  been  fully  explained  in  discussing  the  etiology 
and  symptoms  of  both  conditions,  it  is  evident  that  gastric 
irritation  (which  is  purely  a  clinical  classification  of  cases) 
may  and  does  readily  pass  into  catarrh  or  inflammation,  and 
indeed  what  has  been  described  as  the  permanent  stage  of 
gastric  irritation  is  in  many  cases  a  stage  of  degeneration 
of  the  mucous  membrane  due  to  catarrh.  It  is  ditficult  to 
be  sui^  of  this,  and  such  cases  present  great  difficulties  in 
their  pathological  explanation.  The  advantage  of  separating 
gastric  irritation  and  gastric  catarrh  clinically  lies  in  the 
fact  that  cases  of  gastric  irritation  are  much  more  amenable 
to  treatment  than  eases  of  catarrh.  Gastric  cataiTh  is  indeed 
a  serious  condition,  and  may  lead  to  advanced  degeneration  of 
the  mucous  membrane  of  the  stomtich. 

Chronic  gastric  catarrh  is  characterised  by  the  foUowing 
combination  of  symptoms : — * 


L  It  is  essentially  a  chronic  affection,  although  it  may 
have  subacute  exacerbations. 

2,  As  regards  the  symptoms,  epigastric  pain  during  the 
time  food  is  in  the  stomach  and  occasional  vomiting  are  in 
many  respects  diagnostic. 

3.  The  vomited  matters  are  characteristic,  showing  a  diminu- 
tion or  absence  of  hydrochloric  acid,  and  the  presence  of  mucus* 
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4,  By  means  of  a  test -meal,  if  there  is  riL»  vomiting,  this 
diminution  of  hydrochloric  acid  and  the  presence  of  mucus 
may  be  demonstrated, 

5.  Owing  to  the  weakness  of  the  muscular  wall,  dilatation 
of  the  stomach  is  apt  to  supervene. 


Actual  pain  in  the  epigjistrium,  fullowing  the  ingestion  of 
food,  occurs  in  three  diseases  of  the  stomach — gastritis,  gastric 
ulcer,  and  cancer  It  is  not  present  in  gastric  irritation, 
except  as  a  very  occasional  event,  and  it  is  absent  in  gastric 
insuiReiency ;  in  both  these  conditions  tlie  feeling  in  the 
epigastrium  is  one  of  weiglit,  of  imdue  fulness  and  distention 
rather  than  actual  pain.  In  gastric  ulcer,  unconiphcated  hy 
catarrh,  the  pain  after  food  is  loeaUsed.  sometimes  remarkably 
80,  while  in  gastric  catarrh  it  is  difiiised  over  the  whole  stomach 
region.  In  cancer  of  the  organ  the  pain  varies  ;  in  many  cases 
it  has  no  relation  to  food,  but  when  occurring  after  a 
meal  it  is  usually  difliiae.  In  the  fasting  stomaeli  in  cancer, 
pain  may  he  present;  so  that  in  many  cases  there  is  con- 
tinuous epigastric  pain.  Epigastric  tenderness  is  frerpiently 
of  aid  in  the  diagnosis.  It  is  absent,  as  a  nile,  in  gastric 
irritation  and  gastric  insufficiency,  but  in  the  former  it  may  be 
present  as  an  occasional  symptom  after  a  meal ;  in  that  case  it 
is  diffuse.  In  gastric  ulcer,  the  tenderness  is  often  remark- 
ably  local,  to  the  riglit  and  above  the  umbilicus  or  just 
below  (I  or  1^  incb)  the  xiphisternal  notch  (Chapter  XV.).  In 
gastric  catarrh,  as  has  been  pointed  out,  tenderness  is  some- 
times absent  even  if  there  is  pain  after  food,  and  when  present 
it  is  diffused  all  over  the  stomach  region,  or  is  limited  to  certain 
are*is  (p.  252);  it  is  never  localised,  and  repeated  examination 
never  reveals  the  localisation  of  tenderness  in  one  spot,  as  it 
does  in  gastric  ulcer.  In  cancer,  when  a  tummir  k  absent 
(the  presence  of  a  tumour  is  diagnostic.  Chapter  XVL),  the 
tenderness  may  be  localised,  and  is  frequently  elicited  over  the 
pylorus,  but  it  is  not  so  localised  iis  in  ulcei . 

The  vomiting  of  gastric  catarrh  frequently  resembles  that 
of  gastric  irritation  and,  in  subacute  cases,  tliat  of  gastric  ulcer. 
The  vomiting  in  cancer,  as  in  gastric  insnfiiciency  (when  it 
occurs),  is  more  commonly  of  that  kind  observed  in  dilated 
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stomach  (Chapter  XI \'.).  In  gastiic  irritation,  the  vomiting  can 
be  distinguished  from  that  of  catarrh ;  it  occurs  after  food,  as 
IB  catarrh,  hut  is  a  less  fre<jiient  symptom  than  in  the  Utter 
disease.  lu  gastric  idcer,  the  vomiting  is  still  more  frequent 
than  in  gastric  catarrh,  and  relieves  the  epigastric  pain. 

Of  more  diagnostic  significance  are  the  characters  of  the 
vomited  matters.  In  cataiTli,  the  characteristic-s  of  the  vomit 
are  the  great  lUminution  of  the  amount  of  hydrochloric  acid 
and  tlie  presence  of  mucus.  Mucus  is  absent  from  the  vomit 
of  gastric  irritation  and  from  that  of  ulcer  and  cancer,  unless 
catarrh  cnmplic4ites  these  diseases.  In  gastric  irritation  and  in 
ulcer,  the  hydrochloric  acid  may  be  in  excess,  in  normal 
amount,  or  in  the  later  stages  of  the  disorder  somewhat 
diminished.  In  cancer  and  great  dilatation  of  the  stomach, 
the  vomit  may  contain  a  diminished  quantity  of  hydrochloric 
acid,  but  it  contains  a  large  excess  of  organic  acids,  chiefly 
lactic.  The  characteristic  of  the  vomit  of  gastric  catarrh 
is  the  presence  of  nnicus  with  a  diminished  percentage  of 
hydrochloric  acid,  and  in  severe  cases  the  presence  of  mucus 
in  the  stools,  intestinal  catarrh  being  al^ent. 

Ilofjinakmesis  is  not  a  symptom  which  is  present  in  gastric 
irritation  or  insufficiency.  It  may  be  prc'sent  in  catarrh,  and 
is  tlien  usually  slight  in  amount  and  not  ofteu  repeated. 
When  profuse  in  cataiTli,  it  may  be  associated  ei titer  with 
portal  obstruction,  as  in  cinhosis  of  the  liver,  or  in  dilatation 
of  the  right  side  of  the  heart  as  in  mitral  disease,  or,  more 
rarely,  in  chronic  Bright's  disease.  It  may  be  the  i^esult  of  an 
erosion  of  the  mucous  membrane,  and  is  tlten  slight  in  amount. 
In  idcer  the  htematemesis  is  more  profuse,  and  in  cancer  it 
occurs  towards  tJic  end  of  the  disease,  and  the  blood  is  often 
greatly  altered  (see  Hanuat^mesis,  Chapter  XIIL). 

In  many  cases  the  diagnosis  of  giiatric  cabirrh  is  only 
possible  at  tlie  time  the  patient  is  seen  l>y  means  of  a  test- 
meal.  The  utihsation  of  tliis  method  not  only  shows  the 
diminution  in  the  amount  of  hydrueldoric  acid  but  the  pre- 
sence of  nuicus,  and  by  it  the  degree  of  damage  to  the  stomach 
can  be  iiscertaineJ^ — viz.  whether  in  addition  to  the  diminution 
in  the  secretion  of  hydrochloric  acid,  pepsin  is  present  during 
digestion,  as  well  as   the  curdling  ferment.      In  intractable 
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cases,  such  an  uivestigation  as  this  is  of  great  importance  not 
only  for  the  purposes  of  diagnosis,  but  of  treatment.  In  not 
a  few  L%'ises  of  i^nistrie  catarrli,  the  diagnosis  is  evident  from 
a  consideration  of  the  history,  and  from  the  characters  of  tlie 
vomited  niattei-s  and  of  the  symptoms,  while  others  present  a 
great  difficulty  in  diagnosis  unless  the  test*meal  be  resorted  to. 
Epigastric  tenderness  is  frequently  absent,  and  in  the  later 
sta^s  when  there  is  degenemtion,  pain  may  be  only  slight,  and 
no  mucus  may  be  present  in  the  vomit.  In  these  cases  of 
atrophic  stomach  catarrh  when  tirst  seen  in  this  sUite,  a  test- 
meal  remains  tlie  only  means  of  diagnosing  the  condition 
of  the  stomach,  although  the  previous  histoiy  may  point  to  the 
disease. 

yr^^^^mm/.— Gastric  catarrh,  being  an  inHammation  of  the 
stomach,  althougli  chronic  in  its  course,  must  be  treated  like 
other  inflammatory  conditions.  For  an  acute  inflammation, 
rest  is  essential;  for  a  chronic  intianmiation,  rest  is  also 
necessary,  and  at  a  certain  period  of  the  disease  stimidation. 
Itest  can  be  given  to  the  stomach  by  means  of  suitable  food, 
food  which  the  disordered  organ  can  digest.  It  can  also'lje 
given  medicinally  by  means  of  drugs  (Chapters  X.  and  XL). 
Although  rest  is  one  of  the  essentials  of  treatment*  and  im- 
portant as  allowing  the  chronic  inflammatory  condition  to 
resolve,  yet  if  food  is  to  be  taken  into  the  organ  and  digested 
without  discomfort,  the  disordered  stomach  must  be  helped. 
For  in  gastric  catarrh,  the  inHannnatory  change  leads  to  a  great 
diminution  in  function  of  tlie  organ ;  a  diminished  secretion 
of  the  gastric  juice,  especially  of  the  hydrochloric  acid,  and  a 
diminished  motor  power  of  the  organ.  As  regards  medicinal 
treatment,  there  is  no  remedy  whicli  may  be  said  to  be 
umversaDy  beneficial  in  gtistric  catarrh,  except  the  mineral 
acids— *uitro-hydroc!doric  and  hydrochluric ;  these  supply  the 
deficiency  ot  the  gastric  juice,  and  thus  aid  the  process  of 
digestion  when  given  shortly  after  meiils.  For  stinmlation 
of  the  gastric  secretion,  alkalies  before  meals  are  necessary, 
with  or  without  bitters.  Not  uncommonly,  however,  bitters 
mitate  the  stomach  in  gastric  catarrh.  As  sedatives,  morphine, 
opium,  codeine,  cocaine,  and  cannabis  indic^i  may  be  used 
(Chapters  X.  and  XI.), 
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In  chronic  gastric  catarrb,  the  r^iilalion  of  the  mode  of 
living  is  of  great  importance ;  meals  at  r^olar  intervals, 
not  late  in  the  evening,  a  moderate  amount  of  exercise 
between  meals,  and  a  period  of  rest  afterwards  are  essential 
With  subacute  ca^es  and  in  the  exacerbations  of  cbronic  catarrh^ 
bodily  and  mental  rest  is  essential  in  the  treatment,  and,  if  not 
obtained,  delay  in  recovery  is  increased.  In  chronic  cases  of 
catarrh,  the  supplementary  methods  of  treatment  (Chapter 
XII.)  are  of  great  use,  viz.  hygienic  treatment,  local  or 
general  massage,  etc. 

Speaking  generaUy,  it  may  be  said  that  treatment  in  the 
early  stages  of  gastric  catarrh  is  very  beneficial,  fis  also  in 
those  cases  where  there  are  attacks  at  intervals.  But  in  the 
later  stages  where  there  is  degeneration  of  the  mucous  membrane, 
no  permanent  cure  is  possible,  although  much  may  be  done  to 
prevent  irritation  of  the  stomach  by  unsuitable  food,  and 
the  patient  may  lead  a  compamtively  healthy  life  although 
his  gastric  digestion  is  deficient. 

SubaruU  Cfdarrk — This  condition  has  already  been  in 
part  discussed ;  but  it  is  of  such  great  importance  that  a 
short  separate  account  is  necessary. 

Acute  gastritis  is  a  rare  affection  of  the  stomach,  suli- 
acute  catarrh  is  by  no  means  uncommon,  and  from  the  severity 
of  its  symptoms  and  its  profound  effect  on  nutrition,  an 
appreciation  of  its  pathology  and  of  its  sjTiiptoms  is  of  great 
importance. 

Its  etiological  factors  are  the  same  as  those  of  chronic 
catarrh,  and  it  may  either  be  developed  in  the  course  of 
chronic  catarrh  as  one  of  the  acute  or  subacute  exacerbations 
of  the  disease,  or  it  may  arise  by  itself,  being  unconnected 
with  previous  catarrh »  being  in  some  cases  preceded  by 
occasional  periods  of  gastric  irritation.  The  first  mode  of 
origin  has  been  already  fully  discussed,  the  second  mode  ia 
best  illustrated  by  the  c/use  r|uoted  below. 

Subacute  catarrh  is  chanicterised  by  great  epigastric  pain 
following  the  ingestion  of  food;  a  diffuse  pain,  which  is  only 
relieved  liy  vomiting.  Its  origin  is  usually  somewhat  sudden, 
and  ejiigustric  pain  may  be  the  tirst  symptom  noted,  followed 
in  a  week  or  more  by  vomiting.     These  symptoms  increase. 
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flatulence  and  nausea  with  profound  loss  of  appetite  and 
occasionally  thirst  appear,  and  the  jmticnt  although  at  first 
pirtaking  of  an  ordinary  mixed  diet,  gradually  reduces  the 
amount  of  food,  and  leaves  off  the  food  accessories,  until  only 
milk  and  broth  are  taken,  and  even  when  the  patient 
comes  under  observation  this  bland  diet  may  cause  distress 
and  vomiting, 

Dilatiition  of  the  stomach  is  a  feature  of  subacute  catarrh, 
which  is  never  absent,  the  organ  extending  to  the  nmbilicua 
or  below  it.  and  upwards  into  the  left  axillary  region.  There 
is,  too,  in  many  c^ses,  great  irritability  of  the  stomach  on  mani- 
pulation, During  palpation  active  contraction  of  the  organ  ia 
induced  which  causes  pain  while  rcnlucing  the  size  of  the  orgam 

The  complexion  is  pale,  sallow,  or  even  waxy-looking,  and 
after  the  condition  has  lasted  for  some  months,  there  is  well- 
marked  wasting.  The  Ijowels  are  usually  constipated,  and 
large  quantities  of  mucus  may  be  present  in  the  sttxtls. 

In  the  stomach  contents,  either  vomited  or  removed 
by  the  aspirator,  there  is  always  an  excess  of  mucus 
and  a  diminished  percentage  of  hydrochloric  acid.  In 
severe  cases,  no  pepsin  or  hydrocliloric  acid  appears  to  be 
secreted  at  all ;  in  others  active  pepsin  is  found,  but  a  very 
small  proportion  of  free  hydrochloric  acid.  Bacteria  very 
readily  grow  in  the  liquid  contained  in  the  stomach,  and 
are  frequently  found. 

Course,  Duralw)i,  and  Prognos^is.- — The  course  is  pro- 
longed. It  may  be  months  before  the  patient  recovers 
sufticieiitly  to  take  the  solid  food  of  an  ordinary  diet  without 
pain  or  vomiting  With  proper  treatment,  liowever,  these 
patients  recoven  The  coui*se  is  more  prolonged  in  those  of 
middle-age  than  in  young  adults. 

Treatment,— J\\^  treatment  is  that  of  other  acute  gastric 
affections ;  the  relief  of  constipation,  rest  in  bed,  and  rest  for 
the  stomach  either  by  an  initial  period  of  rectal  feeding, 
followed  by  a  bland  diet,  or  by  a  bland  diet  at  first  in  those 
cases  where  the  irritability  of  the  stomach  is  not  extreme 
(Chapters  X.  and  XT), 

As  an  illustration  of  the  disease  the  following  case  may  be 
quoted  (see  also  Chapter  V.  p,  141,  Case  I.). 
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Hie  patieni,  %  femk,  igied  fin^-fovir  jmm.  hj  ooes{MitioQ 
n  axk,  and  ooi  addicted  to  the  use  of  aldioliol  in  any  farm, 
eune  to  the  hoqrilal  eomplaining  of  vomiliiig  and  pain  in  the 
stoaiaeli  after  eating  solid  food. 

Tbe  pnamt  itimu  was  of  aeven  momtfaa'  dnraliop,  and 
bigaa  with  ^nolent  eptgiutric  pain  after  eating  aolid  CmmL 
TUis  was  followed  in  a  montli  by  vomiting  after  meah^  and 
both  flyinptoms  have  persisted  and  been  sevene,  with  flatnleiioe 
aud  occasional  acidity,  up  to  the  date  of  her  appUcatioQ  for 
advice.  A  little  wasting  had  been  oboerved,  and  tbe 
menstnial  periods  hod  ceased  for  four  months. 

She  has  had  hard  work,  irregular  meals,  and  has  been 
aocustomed  to  go  long  hours  without  food.  She  was  subject 
to  ••  dyspepsia "  before  she  had  a  set  of  false  teeth,  but  this 
waa  some  time  previous  to  her  present  illness. 

The  cjcamiTuUion  of  her  present  coiulition  showed  a  deficiency 
in  general  nutrition ;  she  was  pale  and  there  was  myotatic 
irritability  of  the  cheat  muscles.  The  body  temperature 
while  under  observation  varied  l>etween  98°  and  99''  F.,  the 
pulse  between  60  and  72,  and  the  respirations  between  20 
and  28,  There  was  no  sign  of  disease  in  any  part  of  the 
body  other  than  in  the  stomach,  and  the  urine  contained  no 
albumin  or  sugar,  although  it  varied  greatly  in  specific 
^mvity  (1006-1030),  and  showed  an  occasional  excess  of 
phosphates. 

Dif/4'Mive  Si/stem. — There  was  almost  complete  loss  of 
api)€'tite,  and  thirst  was  well  marked.  The  tongne  was 
covered  with  a  thick  brownish-yellow  fur,  and  was  not  flabby 
or  tooth  indented,  Tbe  up|>er  teeth  were  abseut  and  replaced 
by  a  false  set,  the  lower  teeth  were  in  a  bad  condition,  de- 
cayed luid  broken.  Tliere  was  sharp  intermittent  pain  in 
the  upper  part  of  the  alidomen  every  five  minutes,  with  the 
sensation  of  contraction  and  of  a  "  ball  in  the  stomach."  This 
pain  was  increased  l»y  locomotion,  by  micturition,  and  by 
eonstipatiun.  There  w^iH  ilatulence,  and  the  thick  iluid 
removed  from  the  stomach  on  athnission  consisted  of  ropy 
mucus,  with  a  small  quantity  of  alkaline  turbid  liquid  con- 
taining no  pepsin  and  no  peptones,  but  souie  Ciuiguhible  albundn» 
and  on  microscopind  examination  showing  numerous  bacteria. 
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The  bowels  were  greatly  confined,  and  small  stools  were 
removed  by  enematiu  Tliey  consisted  of  hard  yellow  fiecal 
mutter  and  long  strings  of  translucent,  iiiipigmenbed  mucus, 
enclosing  a  few  particles  of  fseail  matter.  On  microscopie^tl 
examination,  the  cylinders  of  mucus  were  seen  to  be  laminated 
and  to  eonUiin  a  few  granular  cells.     There  was  00  blooA 

Pht/skal  Examination. — There  were  no  abnormal  signs  in 
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Fto.  80.— Diigisjii  of  iht  pbfiial  tigus  in  tubftcnto  eaUrrlu  Below  the  dtkt«d  stonudi  cm 
dio  li^t  wu  ft  ptomlnenee  due  to  the  distended  cm^cuiu,  i.Dd  on  the  let!  s  timllftr  one  due 
to  Hm  dlifecudMl  ligmold  flexure^ 

the  chest  The  liver  and  spleen  were  not  enlarged,  and  there 
was  no  solid  tumour  in  the  aMomen. 

The  physical  signs  showed  a  dilated  stomach,  a  distended 
cascum  and  a  distended  sigmoid  flexure,  as  seen  in  the  ac- 
companying diagram  (Fig.  30). 

Tlie  lower  edge  of  the  stomach  could  be  felt  as  a  rounded 
iBass  two  inche43  below  the  umbilicus,  and  tliis  edge  could  be 
traced  to  the  left  hyix»chondnum,  but  became  ill*detined  on 
the  right  side.  The  eiecum  wag  detected  as  a  rounded  and 
tympanitic   prominence   in    tlie    right   iliac  region,  and    the 
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sigmciid  flexure  showed  a  similar  proniiiience  on  the  left  side. 
Manipulation  of  the  Btomach  caused  active  peristalsis  of  the 
organ  with  the  characteristic  pain  previously  described,  and 
there  was  ditTuse  tenderness  all  over  the  stomach  region. 

Course  ami  TreutnitiiL — The  patient  rapitUy  improved 
under  treatment.  She  had  complete  rest  in  bed,  and  was 
fed  solely  per  rectum  (Chapter  XL)  for  tlni'teen  days.  Feeding 
by  the  mouth  was  then  carefully  begim.  The  irritability  of 
the  stomach  disappeared  ;  the  organ  diminished  in  size,  and 
by  the  time  the  patient  left  the  liospital  slie  was  taking  a 
moditied  ordinary  diet  without  discomfort. 

Iicmarks^'^-ln  this  case,  whieli  is  a  typical  one,  tlie  etio- 
logical factors  of  the  catarrh  were:  (1)  a  previous  gastric 
irritation  caused  by  improper  mastication  of  tlie  food ;  (2)  the 
irregular  mode  of  liie — a  life  of  hard  work,  irregular  mealft, 
and  long  hours  without  food ;  (3)  the  age  of  the  patient 
Alcohol  was  not  a  factor,  as  the  patient  was  nearly  a  teet/O* 
taller. 

The  diagnosis  of  the  eatarrh  rested  on  the  following 
points : — 

K  The  relation  of  great  and  diffuse  epigastric  pain  and 
vomiting  to  the  ingestion  of  food, 

2,  The  presence  of  mucus  in  the  stomach  and  in  the 
stools. 

3,  The  absence  of  pepsin  and  hydrocldoric  acid  from  the 
stomach  contents. 

4,  The  dilatation  and  condition  of  irritability  of  the  organ. 


CHAPTEK   IX. 

GASTEITIS  TOXICA  (TOXIC  GASTEITIS)— GASTRITIS 
MYCOTICA  (INFECTIVE  GASTRITIS)— ATROPHY 
AND  DEGENERATION  OF  THE  STOMACH. 

Two  other  forms  of  gastritis  remain  to  be  described :  in  one 
(toxic  gastritis),  the  exciting  causes  are  cliemical  poisons  taken 
into  the  stomach ;  in  the  other  (infective  gastritis),  the  stomacli 
wall  is  invaded  by  pathogenous  bacteria,  which  enter  either 
from  the  interior  of  stomach,  or  proceed  from  an  infective 
focus  in  the  botly. 

Toxic  Gastritis. 

A  variety  of  poisons  when  swallowed  act  directly  on  the 
alimentary  tract,  and  most  violently  on  the  parts  with  wliich 
they  come  into  direct  contact,  viz.  the  mouth,  pharynx,  lar)'nx, 
oesophagus,  and  stomach.  As  regards  the  oesophagus  and 
stomach,  their  effects  are  important  since  when  not  im- 
mediately fatal,  they,  in  many  instances,  cause  considerable 
injury  to  the  mucous  membrane  and  lead  to  i)ermanent 
disorder  of  digestion  or  to  stricture. 

These  poisons  may  be  classed  as  follows : — 

1.  Concentrated  mineral  acids:  sulphuric,  hydrochloric, 
nitric. 

2.  Caustic  alkalies :  chiefly  potash. 

3.  Organic  bodies :  oxalic  acid,  carbolic  acid,  nitrobenzol. 

4.  Inorganic  bodies :  arsenious  acid,  corrosive  sublimate, 
I)otassium  chlorate,  potassium  cyanide,  and  phosphorus. 

Of  these  ^xiisons,  phosphorus  has  an  action  differing 
s<jmewhat  from  the  rest,  inasmuch  as  its  corrosive  action  on 
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the  mucooB  membtanie  is  not  so  evident  The  \ 
membrane  may  abow  coogoBled  ajreas,  but  the  c^iief 
19  one  discovered  microscopically,  and  consiste  in  a  &itj 
degeneration  not  only  of  the  epithelial  lining  but  of  Ifae 
cells  of  the  secretory  glands ;  this  change  may  extend  to  tba 
snbmaeoos  and  to  the  mnscnlar  coat 

The  other  potsoos  mentioned  act  either  as  conosiTes  or  \ 
great  irritantBu  Their  primary  effect  is  to  desire^  povtioni 
the  mncous  membrane,  the  extent  of  destruction  being  dependent 
on  the  amount  of  poison  taken,  and  the  quantity  of  food  in 
the  stomach  at  the  timeu  Mineial  adds  and  caustic  alkalies_ 
produce  the  greatest  destruction;  and  the  infi 
produced  l»y  mineral  acids  is  much  greater  than  that  produc 
by  oxalic  acid,  corrosive  sublimate,  carbolic  add, 
aiBeniG;  Around  the  areas  of  the  mucous  membrane  actually 
destroyed  by  the  corrosive,  there  is  intense  inflammation, 
which  is  shown  by  a  swelling  and  reddening  of  the 
mncons  membrane,  and  by  the  extravasation  of  blood  to  a 
greater  or  less  extent,  the  blood  rapidly  becoming  blackened 
If  the  inflammation  is  not  so  gneat,  an  excessive  secretion  of 
mucus  occurs,  and  the  condition  of  the  mucous  membrane  is 
similar  to  tliat  already  described  in  acute  gastritis.  Both  in 
acute  gastritis  and  in  toxic  gastritis  there  are  irritants  which 
produce  the  inflammation,  but  in  the  former  case  the  irritants 
are  not  so  powerful  as  in  the  latter. 

Cases  of  toxic  gastritis  come  under  the  charge  of  the 
physician  in  their  early  and  acute  stage  and  in  the  st^e  of 
recovery,  when  the  acute  inflammation  has  subsided,  and  there 
are  anatomiotl  changes  in  the  mucous  membrane,  which  are  the 
cause  of  grave  disorder  of  digestion. 

1.  In  the  parts  most  acted  upon  by  the  poison  ulcers  are 
found,  superfidal  and  deep.  The  locality  in  which  they  are 
found  varies ;  sometimes  at  the  cardiac  orifice  or  in  the  central 
re;^on  of  the  stomach,  sometimes  in  the  pyloric  region  and  at 
the  pylorus.  By  healing  and  the  formation  of  a  contracting 
scar  the  organ  is  distorted,  or  when  this  occurs  at  the  pylorus, 
obstruction  is  prothiced,  leading  to  great  dilatation  of  the  organ 
(Chapter  XV.  p,  382,  and  Chapter  XVL  p.  441). 

2.  In   the  parts  of  the  mucous  membrane  not  directly 


PATHOLOGICAL  ANATOMY. 


>73 


affected  bj  the  concentrated  poison,  chrome  mflammatioii 
is  seen  to  a  greater  or  less  ext^it  Theee  hav«  been  already 
described  (Chapter  VIIL  p,  237),  It  is  only  necessary  to  repeat 
that  there  is  congestion  and  an  excessive  secretion  of  mucus, 
leading  eventually  to  an  extensive  Hbttisis  of  tlie  mucous 
membrane  and  even  of  the  submucous  and  muscular  eoats,  and 
to  the  degeneration  of  the  secretorj'  glan<ls.  The  fibrt>sis 
fre€|uently  leads  to  a  polypoid  condition  of  the  imicoua 
membrane  {it€U  mamrUan^,  especially  of  the  pyloric  re^on, 
and  even  when  there  is  no  pyloric  obstruction  the  oi'gan 
may  be  dilated  to  a  greater  or  less  extent  as  well  aa 
cirrhosed.  Small  cysts  are  not  infrequently  found,  and  tliey 
may  be  extremely  numerous. 

These  changes  in  the  stomach  are  not  infrequently  asscxM- 
ated  with  similar  changes  in  parts  of  the  cpsnpliagus  and 
small  intestine* 

Spnpfojns. — The  symptoms  referable  tn  the  poisonous 
etfects  of  these  toxic  agents  on  the  stomach  come  within  the 
domain  of  toxicology.  They  may,  however,  be  eaid  to  resemble 
those  of  acute  gastritis,  except  that  they  are  more  pronounced ; 
the  pain  is  greater,  the  vomiting  is  more  frequent  and  the 
tching  violent,  intensifying  the  pain.  There  is  acute  »?pi- 
tric  tenderness  diflused  over  the  stomach  region,  and  there 
may  be  the  signs  of  peritonitis.  The  appetite  is  lost,  and 
intense  thii^st  is  frequently  present.  Synq>tonis  f>f  collapse 
are  constantly  obseiTed  and  are  shown  by  bodily  weakness,  a 
cold>  clammy  skin,  and  a  small  lupid  pulse.  Giddiness  is  a 
frequent  symptom  after  the  primary  effect  of  the  [poison 
has  passed  off.  Albuminuria  and  hiL-maturia  are  not  un* 
common* 

The.  characters  of  the  vomited  matters  are  of  great  import- 
ance. Tliey  may  consist  of  the  ordinary  food  contents  of  the 
stomacht  with  perha|i8  a  great  amount  of  nmcua,  or  they  may 
be  strongly  acid  or  alkaline,  or  contain  more  or  lees  altered 
blood. 

Sti-ongly  acid  vomit  may  be  due  to  poisoning  by  the  mineral 

acids  or  oxalic  acid :   for  the  tests  distinguisliing   this   from 

cases  of  very   acid    vomit  due  to  diseases,  see    Chapter  V. 

Strongly  alkaline  vomit  never  occurs  in  disease ;  it  is  always 
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patient  dies  of  inanition  or  of  some  intercurrent  affection, 
pneuiuonift  or  tuberculosis. 

i>ia^7W?^.— Apart  from  its  legal  importance,  the  diagnosis 
of  cases  of  poisoning  in  which  the  stomach  is  affected  is  of 
great  iniport^mce  to  the  practitioner,  masmuch  aa  the  Ufe  of 
the  patient  frequently  depends  on  early  recognition  and  early 
treatment.  The  practitioner  may  be  called  fur  the  hi^t  time 
to  see  a  patient  with  severe  vomiting,  perhaps  of  hlood ;  and 
in  such  cases  the  absence  of  poisoning  must  be  proved  to  his 
tjwn  satisfaction*  In  many  cases  there  is  no  doubt  of  the 
diagnosis  of  poisoning  fmui  informiition  supplied  either  by  the 
patient  himself  or  the  friends,  or  by  the  presence  of  stains  on 
the  clothes  worn  or  on  the  bed-clothes,  or  of  stains  and 
excoriations  of  the  lips,  mouth,  and  fauces.  As  a  rule,  from 
the  characteristic  signs  already  descriljed  as  referable  to  the 
stfjraach,  there  is  Imt  little  difficulty  in  the  diagnosis  of  severe 
vomiting  due  to  poisoning  by  the  mineral  acids,  caustic 
alkalies,  or  by  carbolic  acid.  Nor  is  there  much  ditficulty  in 
the  diagnosis  of  most  of  the  cases  when  they  are  acute; 
they  originate  suddenly,  they  occur  after  a  meal  or  after 
something  dnmk,  and  a  suspicion  of  the  cause  of  the  illness 
is  soon  settleil  by  a  chemical  analysis  of  the  egesta  or  the 
stools.  But  there  are  three  classes  of  cases  wliich  are  some- 
times met  with,  and  which  require  great  care  in  diagnosis. 
These  are  cases  of  poisoning  by  foods,  and  chronic  arsenical  and 
aiitimonial  poisoning. 

Chrtmic  arUimanial  poisoning  is  usually  homicidal.  The 
repeated  administration  of  small  doses  of  tartar-emetic  produces 
the  well-known  effects  of  the  drug,  viz.  nausea,  vomiting  (with- 
out haematemesis),  diarrha?a,  tenesmus  and  great  prostration, 
which  may  end  in  death.  The  presence  of  diaiTha?a  and 
tenesmus  distinguishes  the  condition  from  cases  of  eulmcute 
gastritis,  in  which  there  is  constipation  as  a  rule,  and  a  chemical 
examination  of  the  Heces  or  vomit  decides  the  question. 

Chtvnic  arsenical  poimni}i{}  is  not  infreciuently  observed.  It 
may  occur  from  continuous  medicinal  administration,  but  is 
more  usually  seen  in  those  in  whose  occupation  arsenic  is 
liandled,  €,g.  in  arsenic  factories,  in  the  manufacture  of  wall- 
papers and  of  artificial  flowers,  and  in  chromo-printing.     With 
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the  sy mptfjma  referable  to  the  stomach,  such  as  uausea,  occaeiouaL 
vomiting,  attacks  of  epigastric  pain,  and  occasionally  epigastrii 
tenderness,  there  are  other  eluiracteristic  symptoms.     Diarrha*^ 
or   the   frerpicnt   passage   of   small   motions   not  infrequent! 
tinged  witli  blood  may  occur,  but  is  not  continuous.     There  artj 
the    spnptoms    of    coryza    with    a    dry    tongue    and    throAt^ 
asBociated  with  thii-st ;  these  are  often  the  first  signs.     Thers 
is  a  characteristic  eruption  either  on  the  face,  the  baudB  or  thd 
scrotum,  and  there  may  be  a  generalised  eruption  resembli 
eczema.     One  or  other  of  these  symptoms  is  rarely  alisent,  and 
%vitli  the  bodily  prostration,  the  headache  or  the  superventioii 
of  peripheral  neuritis  serves  to  distinguish  the  cases  ivom  that 
of  any  subacute  or  chronic  gastric  disorder. 

In  the  homicidal  cases  of  chronic  antimonial  and  arsenic^ 
poisoning,  the  diagnosis  of  typhoid  fever  has  been  made,  usually 
by  the  homicide  himself,  Such  cases  are  readily  distinguished 
from  typhoid  fever  by  the  absence  of  the  characteristic  febrile 
rise  of  temperature,  of  the  eruption  and  of  enlargement  of 
the  spleen* 

I\nmninfj  ht/  Fo(Hh. — ^It  is  impossible  here  to  discuss  all  the 
aspects  of  poisoning  by  foods,  but  some  notice  of  it  is  necessary, 
since  tlie  chief  early  s^^mptonis  are  referable  to  the  gtistro^J 
intestinal  tract.  The  poisoning  by  food  under  cotisideratioil^H 
is  that  wliich  occurs  as  the  residt  of  eating  food,  usually 
prepared  food,  whieli  has  undergone  bacterial  deeomp«»sitioa 
with  the  formation  of  chemical  poisons.  In  other  cases  the 
poisoning  appeai-s  to  lie  due,  not  so  much  to  the  bacterial 
chemical  products  present  in  the  food  when  eaten,  but  to  the 
bacteria  themselves,  wliich  develop  in  tlie  pstro-inte^tiual  tnfcct 
and  act  as  virulent  poisons.  Indeed,  such  cases  may  show  an 
incubation  perio(i,  and  are  really  to  be  considered  as  a  bacterial 
infection  of  the  gastro-intestinal  tract.  Death  may  occur  ia 
both  kinds  of  poisoning,  and  in  the  chemical  form  it  may 
rapid.  By  far  the  greater  numl>er  of  cases  arise  fnun  porl 
either  pickled,  or  in  the  form  of  pie  or  ham.  Tlie  next  m^ 
numerous  cases  arise  from  tinned  foods — SiiJmon,  sardines, 
tongue. 

The  symptoms  are  those  of  irritant  poisoning ;  there 
epigastric  and  abdominal  pains  and  cramp,  followed  by  repeal 
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vomitiDg  or  the  passage  ol"  profuse  watery  stools.  As  a  rule, 
there  is  no  htematemesis  or  mekt^na.  There  is  great  prostra- 
tion, the  skin  is  cold  ami  clammy,  the  pulse  very  frequent, 
small  and  compressible,  and  cramps  of  the  limhs  and  musculai 
twitchiiigs  frequently  occur.  The  course  is  usually  afehrile, 
but  there  may  be  fever.  The  identification  of  the  chemical 
poisons  and  of  the  bacteria  in  food  which  produce  these 
symptoms  is  still  very  incomplete ;  but  the  symptoms  clearly 
resemble  those  grouped  as  cholera  nostras,  choleraic  diarrhoea, 
cholerine,  etc.  There  are  no  doubt  many  different  causes  of  the 
poisoning,  both  chemiciil  and  bacteiiaL 

The  diagnosis  has  to  te  made  fi*om  acut-e  arsenical  and 
antimonial  poisoning.  The  history  often  clearly  points  to  a 
particular  food  eaten  by  a  certain  number  of  individuals,  as  the 
cause  of  the  attack;  an  analysis  of  the  food  will  exclude 
mineral  poisoning,  and  an  examination  may  lead  t€  the  separa- 
tion of  a  poisonous  chemical  body  or  of  a  toxic  bacterium. 
There  is  no  hit^matemesis  or  melaena,  as  in  poisoning  by  arsenic ; 
and  the  motions  are  often  extremely  offensive,  a  point  which 
will  distinguish  such  poisoning  from  that  by  any  acid,  alkaline, 
or  mineral  poison. 

Treatment — The  treatment  of  the  acute  symptoms  in  toxic 
gastritis  does  not  come  within  the  scope  of  this  work.  The 
results  of  the  infiammatory  condition  are  treated  in  the  same 
manner  as  other  chronic  gastric  affections ;  chronic  ulcer, 
chronic  gastric  catarrh,  and  dilatation  (Chapters  X,,  XI.,  and 

xii.x 

GASTmris  Mycotica  (Infective  GASTitrTis). 

The  stomach  is  sometimes  the  seat  of  the  specific  lesions 
of  certain  infective  disordei"S.  Thus  in  ihphtheria,  the  mucous 
membrane  is  in  rare  instances  covered  mth  a  false  membrane, 
and  this  may  occur  when  diphtheria  complicates  scarlet  fever 
and  measles,  as  well  as  when  it  exists  by  itself.  In  smallpox 
an  eruption  similar  to  the  pustides  on  the  skin  and  larynx  may 
be  present  on  the  mucosa ;  and  tuljerculons,  tyjihoid,  and 
syphilitic  ulcers  of  the  mucous  membrane  are  iti  very  rare 
instances  found. 

The  term  plilegmonous  gastritis  is  applied  to  cases  where 
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either  a  localked  ftbocesB  is  fiomned  in  Ibe 
there   is   a  diAise   inflainiiiatioii  of  the 
baclfeiial   invasion,  whidi    tcsnall j  ends   in   the 
multiple  fod  of  snppiEntioii. 

The  inajontj  of  cases  of  pUegmanoiis  gutritiB  which  hsvel 
been  described  occurred  in  the  course  of  a  general  infiKtioo 
the  body,  such  aa  is  present  in  pneiperal  and  other  Conns 
pjaania,  raielj  in  Tariola  and  in  typhoid,  or  following  wmtndl 
infectioiL 

A  angle  large  abaoess  may  be  formed  which  barsSs 
the  stomach,  the  pus  being  Tomited.     More  ommison  than 
is  the  form  of  diShse  infiltration  of  the  stosnsch  walls  with 
pii&     The  proceas  begina  in  the  sobmnoosa.  and  proceeds  Iik&  J 
an  pus  infSBCtion^  in  the  formatioii  of  gionps  of  lenoocytes  witkj 
Uqnid  or  fibrinous  exudation.     As  the  foci  of  snppuraliQii j 
es^end  thej  burst  throngfa  the  nmooia  meoibiaiie^  cn^AyiiiKj 
tbdr  contents  into  the  stomach.     The  mnooits  memhaDs  thus 
becomes  riddled  with  sinuses,  which  are  som^imes  scsttered 
throng^ont  the  whole  of  the  oi^pn.  or  are  limited  more  particii- . 
larly  to  the  pyloric  t^on.    Some  of  the  cases  of  mnltipte  nloera  ^ 
of  the  stomach  occnrring  in  ppemia  are  fonned  in  this  nyumer*  ^ 
Not  only  the  sabmncous  coat  but  the  mnscnlaria  and 
may  be  infiltrated  with  pas,  and  the  disease  of  the 
is  commonly  assoetated  with  peritonitis 

The  canse  of  the  gastritis  is  in  some  instancgs  a 
coocos  (Ziegler),  which  is  obsenred  in  nimibeits  in  and 
the  fod  of  supparation;  but  the  particular  micnMX^guiismft  ] 
cansing  the  inliamnmtion  have,  in  the  majority  of  instances,  ]w4| 
been  sufficiently  stuilied  for  identification.  These  cased  ar<^  ^ 
indeed,  far  ^m  common. 

E.  Fraenkel^  has  described  a  case  of  diStise  and  aeate 
inflammation  of  the  sabmncosa  with  effusion  of  hlocMi  and  die  ^ 
fonnation  of  bladders  of  air ;  around  the  foci  of 
numerons  bacilli  of  one  form  were  discovered.     The 
occurred  in  a  healthy  man  of  thirty-five  years  of  age,  who  \ 
sustained  a  compound  fracture  of  die  right  index  filler*     An' 
attempt  was  made  to  save  the  finger,  which  apparently  did 

>  ''Ucbrr  tincii  FUl  tvm  GaMrita»  a«QSa  caipl 
BirbytlMlica  Uispnmgii*'  ri0tkm/3  Ar^m^  ISM.  Bd.  cxfiii  |k  SSI 
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well,  without  showing  any  signa  of  bacterial  infection.  Seven 
days  after  the  injury,  symptoms  of  acute  gastritis  supervened. 
in  slight  fever,  gi*eat  epigtistric  pain,  hloody  vonnting,  and 
collapse.  Slight  jaundice  appeared  and  the  patient  died 
in  two  and  a  half  days  after  the  onset  of  the  symptoms.  The 
explanation  of  the  ease  appears  to  lie  that  the  bacteria  found 
in  the  stomach  walls  were  presumaldy  the  cause  of  the  gastritis, 
and  were  derived  from  the  wound  ;  but  the  case  is  by  no  means 
clear.  The  rest  of  the  body  showed  no  great  change,  and  there 
was  no  general  bacterial  infection  of  the  organs. 

Most  of  the  cases  of  infective  gastritis  are,  as  has  been 
said,  secondary  to  some  infective  process  going  on  in  the  rest 
of  the  body.  Deiniuger  *  has  pubhshcd  a  case  wliich  was 
apparently  primary.  The  gastritis  was  extreme  and  was  of  the 
tlift'use  purulent  form  w*hich  has  l»een  already  descril>ed,  and 
there  was  no  other  pus  formation  in  any  other  part  of  the  body. 
It  occurred  in  a  drunkard,  aged  fifty -three  years,  with  well 
marked  cirrhosis  of  the  liver,  as  well  as  chronic  catarrli  of  the 
st(»mach  and  intestinal  tract.  In  crises  of  cirrhosis  of  the 
liver,  bacterial  inlection  of  the  tody  may  b»e  the  immediate 
cause  of  death,  as  1  have  mysetf  observed  ;  and  in  Deininger's 
case  the  presence  of  chronic  catairli  of  the  stomach  might  be 
considered  tlie  local  predisposing  cause  for  the  invasion  of  the 
pus-forming  micro-organisms  from  without. 

Klebs"  has  described  two  cases  of  the  disease  under  the 
title  of  Gastritis  hacdlaris.  In  one,  there  were  preseut  in  the 
mucous  membrane,  cliiefiy  along  the  greater  curve,  rows  of  large 
and  small  (five  to  ten  millimeters  in  diameter)  V>rownish  areas, 
some  becoming  confiuent.  Where  these  sjjots  were  preseut,  the 
mucous  meml)rane  was  thickened  and  hard,  and  showed  on  micro- 
seopieal  examination  a  collection  of  leucocytes  and  numerous 
bacilli  free  un  the  surface  of  the  niembrane  and  in  the  luniL-n 
of  the  glands.  The  bacilli  extended  throughout  tlie  thickness 
of  the  stomach  wall ;  a  few  were  found  in  tlie  kidneys. 
There  was  slight  jaundice,  as  well  as  Iia  inorrhagic  nephritis. 
The  second  case   was  similar,  but    erosions    of   the    mucous 

1  **  JCwei  FaUe  Ton  I'dioiiathi.wher  GAfitritis  phlegmonoM,**  Dadtekit  Arth./» 
Mfu  Med.,  L«ip«g,  1879,  Bd,  xxiii.  |/.  624. 
*  **  Allgemeinc  Path.,"  1887,  B<1*  i.  p.  206. 
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membratie  were  present,  and  there  was  advanced  red  atrapby  \ 
the  liver.* 

In  anthrax  oocarring  in  man,  the  stomach  maj  be 
seat  of  invasion  of  the  specific  bacillua.  I  have  se^i  tliia  m  J 
one  case^  that  occorred  at  Guy  s  Hoepital,  in  which  the  primatjl 
seat  of  infection  was  in  the  left  cheek  where  a  maligiiaiit 
pustnle  developed.  After  death,  besides  the  nsoal  appearanees 
presented  in  cases  of  anthrax,  the  anterior  wall  of  the  atomacfa 
was  swollen  and  infiltrated  throi^out  with  pale,  sligfatlr 
turbid  seninL  Lai^ge  nombers  of  anthrax  bacilli  were  dis- 
covered in  sections  of  the  stomach  walL 

Tlie  majority  of  cases  of  infective  gastritis  are  chie6y 
of  pathological  interest.  Becorery^  may  take  place,  and  in 
that  case  scars  are  formed  in  the  position  of  the 
(Diettrich). 

Atkophy  and  Dkejteratiox  of  the  Stomach. 

The  chronic  inflammatory  changes  which  have  been  con- 
sidered under  the  heading  of  catarrh  produce  atrophy  of 
the  stomach  walls  and  chiefly  of  the  mucous  membrane ;  since 
the  process*  whether  it  leads  to  a  general  thickening  of  the  walls 
or  of  the  mucous  membrane,  or  in  nti-e  cases  to  a  thinning, 
ends  in  a  destruction  of  the  secretory  gland  tissue.  There  is, 
however,  another  form  of  atrophy  which  is  sometimes  found,  and 
which  is  not,  so  far  as  is  known,  associated  with  inilammatoiy 
changes,  viz.  a  primary  atrophy.  Pathologically  and,  indeed, 
clinically,  this  form  of  atrophy  is  quite  distinct  from  that 
occurring  as  the  result  of  inflammation.  Its  cause  is  not  quite 
clear,  and  it  is  usually  discovered  pjst-mortem  without  produc- 
ing during  life  any  definite  symptoms  pointing  to  advanced 
disease  of  the  stomach.  Such  patients  are  old  and  feeble,  can 
take  but  little  food,  and  that  not  of  an  irritating  kind,  and  so 

^  A  dmjlar  case  was  published  by  Naise,  in  which  hsmatemetis  ocetutod 
from  ero«ioD  of  the  left  aaperior  coronaij  artery. 

^  Journal  of  Pathology  ajtd  Bo/cteriology^  voL  L 

=*  For  farther  information  on  Phlegmonous  Gastritis,  see  Leube,  '' ZiemsBea's 
Handbuch  der  specienen  Path*  u.  Therap,,"  voL  vii.,  Hft.  2,  1879.  The  litota^ 
tiire  up  to  that  date  Mi  given — in  all  of  31  cases,  22  of  which  were  collected  bjr 
Auvray,  These,  Paris,  1866. 
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there  are  no  symptoms  of  initation  of  the  organ  \  while  the 
food  that  is  taken  is  readily  digested  in  the  duodenum.  What 
symptoms  such  a  comlition  produces  are  masked  hy  the  general 
couditiou  of  the  patient.  With  some  eases  of  pernicious 
anemia,  also,  atrophy  of  the  stonuich  is  associated, 

Noii-inHammatory  degeneration  of  the  stomach  may  be 
divided  into  three  classes : — 

1.  Primary  atrophy. 

2.  Fatty  degeneration  of  the  glands  occurring  in  cancer 
of  the  stomach  or  of  some  other  part  of  the  body,  and  in  some 
oases  of  long-stanJing  ulcer. 

3.  iUbumiuoitl  degeneration. 

Primary  atrophy  of  the  stomacli  is  not  a  very  commoo 
disease,  and  occurs  chielly  in  patients  l>eyond  middle  age,  as  in 
the  similar  coodition  occurring  ui  other  organs,  for  example 
bone,  the  uterus  and  tlie  kidneys.  Tlie  ages  of  Fenwick^s  * 
caaee  varied  between  43  and  75  ;  in  Meyer's  four  patients  the 
ag^  was  over  60  years  (64  to  Y8);  in  liosenheim^s  two 
patients,  36  and  61  years;  in  Lewy's  and  Ewald's  patients, 
70  and  67  years  respectively;  in  Schirrens  patients,  29,  33, 
and  52  yeai-s;  in  Litten'a  and  Einhorn^s  jmtieuts,  10  and 
21  years.  It  is  probable  that  in  some  of  these  cases  the 
condition  of  primary  atropliy  was  niistakeu  for  the  degenera- 
tion following  inflammation.  In  atrophy  the  stomach  walls 
are  gre^itly  thinned,  in  some  cases  so  tia  to  Ije  semi -trans- 
parent ;  the  normal  appearances  of  the  whitish-yellow  optii|ue 
mucous  membrane,  arranged  m  ruga?,  lieing  lost.  The  organ 
is  dilated  and  more  or  less  empty,  and  there  is  no  post-mortem 
digestion  of  the  mucous  membrane.  The  absence  of  post- 
mortem dige-stion,  as  well  as  the  fact  that  no  pepsin  or  hydro- 
chloric acid  is  secreted  by  such  a  stomach,  shows  that  the  secre- 
tory glands  of  the  organ  have  completely  lost  their  function. 

^  •*0n  Atropby  of  tbe  i^toomch,"  l*y  S.  Fenwick,  Loudon,  1880.  For  furtlier 
literature  on  Atrophy  of  the  Stomnchf  see  HuDtifieltl  Jones,  Tmnji.  l^ih.  Soc., 
Lotjdoo,  yols.  ir.  and  v.  ;  Med,'Chir,  Trans,  ^  London,  1864;  G.  Meyer,  **Zur 
KenntDiBs  der  sog^ojinnteu  Magen-alrophiu/'  Ztschr,/,  ktitu  Med,^  Bvrlin.  1889, 
Bd.  %ru  p.  306 ;  Litten,  ibid,  vol.  xiv.  p.  573  ;  Rosenheim,  BtrL  klin, 
JVchnschr,,  1888,  Ko«.  61  and  62;  Lewy,  a>id.,  1887.  No.  4;  Ewiild,  ibUt, 
Um,  No.  32;  Sohirr«n,  **In«ng.  Diss.,"  Kiel,  1888  (quoted  by  Meyer). 


ATROPHY  OF  THE  STOMACH 

Microscopically,  tiie  glands  are  found  in  an  advanced 
stage  of  degeneration.  In  nmny  parts  no  renmius  of  the 
glands  can  be  seen  at  all,  or  only  indications  after  the  tissue 
is  treated  with  acetic  acid.  Wliere  the  glands  are  absent 
connective  tissue  only  is  seen,  with  fatty  granules.  In  other 
parts  the  shape  of  the  glands  can  be  distinguished,  but  instead 
of  being  Uned  by  epithelium  they  are  filled  with  fat  globules 
and  detritus,  the  cells  having  undergone  complete  fatty 
degeneration.  The  submucous  tissue  and  the  musculai*  ooat 
also  waste. 


Fig.  31.— I<¥tty  degeiienLtlnn  of  the  cardiiic  jtU&tl^  in  A  tase  of  giLstiie  wlcer  without  ca^rrb. 
From  A  pliotoffrapb,  x  150.  The  uutllrj««  of  the  glamlji  are  aeeti,  and  in  tnAoy  pftrta  there 
are  fktty  gninult^s  Htainnd  bltick  by  ostnic  acid.  Frotu  a  prrpanitloti  hardeoftl  in  ORmic 
acid,  but  not  coimtenitaibetL 

In  some  cases  of  pernicious  auit'mia,  atrophy  of  the 
stomach  occiu*s,  and  wht^re  death  has  licen  ascribed  to  atrophy 
of  the  stomach,  sufficient  attention  has  not  in  all  the  observa- 
tions been  paid  to  the  condition  of  the  blood  with  the  view  of 
excluding  the  presence  of  pernicious  anaemia. 

Fenwick  has  shown  that  in  cases  of  cancer  of  the 
pylorus,  and  in  eases  of  cancer  elsewhere  (mamma  and  uterus 
espexjially),  the  gastric  glands  have  sometimes  been  found  in  a 
state  of  fatty  degeneration ;  they  may  be  completely  destroyed, 
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tht^ir  place  being  taken  by  fibrous  tissue,  Tliis  t'utty  degenera- 
tion (non-ioflamiimtoiy)  of  the  gastric  glands  iii  cancer  does 
not  stand  alone  in  that  disease.  Fatty  degeneration  of  the 
heart  muscle,  of  the  liver,  and  of  the  cortex  of  the  kidney 
constantly  occurs.  It  is  a  degenerative  cliange  in  part  due  to 
the  anfemic  condition  of  the  patient  (see  Cancer  of  the  Stomach, 
Clmpter  XVLK 

In   cases   of   long-stfinding    idcer    of    the  stomach,   fatty 


Fio,  :tl— Albuminoid  de^nemtion  of  till"  :  mbmue*    From  »  photograph,  x 

MO.    From  r  csm  uf  odvuiciHl  puluicinui ;  1  he  flgure  «howH  a  {Kirtion  of  one 

gmUic  gland,  in  which  the  cell's  have  iN^oiue  fuAeii  iogelii^r,  and  hav«r,  for  tbA  tnost  (Art. 
lott  thpir  nuclei.  Fatty  gmimlcji  are  ali!io  ticcti  lu  the  c«Um.  On  «!ich  sidi!  of  the  glaud, 
mutriptMl  um,4cln  flhrrH  ar«  Keen  which  have  undttrgonei  albiuailnold  degeneration.  Tbi) 
celU  are  Kwollpn  and  have  become  KtructuralcAs^  the  elongated  nuclai  being  in  some  parta 
cotiiplet«ly  abM»nt,    Frf>m  a  ]>i-epaiatioii  hanleued  In  Marchl's  fluids  and  stained  with  log* 


degeneration  of  the  glands  may  he  found,  accounting  in  part 
for  the  deficient  digestion  which  is  present  in  these  crises. 
Fig.  31  represents  the  form  of  degeneration  that  occurs.  The 
cells  of  tlie  acini  are  seen  to  contain  fat  granides  which  stain 
deeply  with  osmic  acid. 

Albuminoid  degeneration  of  the  stomach  occurs  chiefly  in 
long-standing  cases  of  pulmonary  tuberculosis  and  of  syphilis, 
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and  in  cases  of  prolonged  suppuration.  It  affects  chiefly  the 
mucous  membrane,  but  the  muscularis  may  also  show  areas  of 
d^neration.  In  the  mucous  membrane,  not  only  are  the 
vessels  affected,  but  also  the  muscular  fibres  and  the  connec- 
tive tissue  between  the  glands.  Fig.  32  shows  the  effect  on 
the  glands  themselves;  the  ceUs  are  in  parts  homogeneous 
and  in  other  parts  fatty,  while  the  nuclei  have  for  the  most 
part  disappeared. 

Symptoms, — These  may  be  very  few,  and  may  be  masked 
by  the  presence  of  a  more  serious  disease,  viz.  pernicious 
anaemia  or  cancer.  Otherwise  such  cases  are  associated  with 
the  symptoms  of  gastric  insufficiency  {q.v,),  the  anaemia  and 
the  emaciation  being  especially  well  marked. 

Treatment  is  that  of  permanent  gastric  insufficiency 
(Chapter  XI.). 


CHAPTER  X. 

TREATMENT  OF  ACUTE  AN1>  CHEOKIC  AFFECTIONS' 
OF  THE  STOiLVCH. 


Meijici:n'al  Thkatment. 

The  treatment  of  stcimach  affections  has  to  be  directed  pai'tly 
to  the  relief  of  the  disortlered  or  diseased  condition,  and  partly 
to  the  relief  of  individual  sj^mptoms.  "  Specific  *'  remedies, 
whether  medicinal,  dietetic,  or  hydropathic,  do  not  exist  for  the 
treatment  of  diseases  of  the  stomach.  The  successful  treatment 
of  limctional  disorder  of  the  stoinaeh  differs  in  some  respects  from 
that  of  many  other  local  disordei-s,  in  the  fact  tliat  althuugh  a 
Y»articular  treatment  may  he  used  and  he  beneficial,  yet  its  success- 
ful issue  depends  as  largely  on  the  patient  as  on  the  practi- 
tioner. For  in  most  instanc-es,  the  treatment  interferes,  often 
serioxisly,  with  what  to  many  people  is  of  prime  iinportanee, 
indulgence  in  favourite  and  usually  harmful  articles  of  diet 
The  patient  who  suffers  acutely  or  modemtely  fruiu  a  stomach 
affection  readily  submits  to  treatment  till  lie  considei's  himself 
better ;  he  then  is  very  apt  to  lose  caution,  and  a  relapse  occurs 
after  a  period  of  interniission  of  Ms  disorder.  In  this  resj^iect  the 
practitioner  can  be  of  great  aid  to  the  patient  by  impressing 
upon  him  care  in  the  regulation  of  his  life  and  of  his  diet,  so 
that  his  work  is  rendered  more  useful,  his  recreation  more 
pleasurable,  and  undoubtedly  his  life  is  prolonged. 

It  will  have  been  made  evident  from  the  foregoing  chapters 
that  the  disordered  or  diseased  conditions  of  the  stomach 
which  require  treatment  are  the  following : — 

1.  Alterations  in  the  secretion  of  the  gastric  juice;  hyper- 
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acidity  due  to  hydruchloric  acid,  deficient  acidity  due  to  a. 
diminution  in  the  secretion  of  liydrocliloric  acii  In  some 
cases  diminution  or  absence  of  pfpsin. 

2.  AUeraiions  in  the  motor  activity  of  the  Btomach,  shown 
chiefly  in  diminished  motor  power,  sometimes  by  irritability 
of  the  organ.  Diminisherl  nintor  pi>wer  may  end  iu  dilat&tioii 
of  the  organ. 

Conditions  of  absorption  tlo  not  admit  of  direct  treatment ; 
hut  as  the  interference  with  one  function  of  tlie  sUimacli  dis- 
orders the  remainder,  the  treatment  of  defective  absorption 
becomcB  really  p^irt  of  the  treatment  of  disordered  secretion 
and  disordered  motility. 

3,  With  these  primary  changes  may  be  associated  other 
conditions  which  I'etjuire  treatment. 

a.   Dilatation  of  the  organ,  whether  simple  or  obstructive. 

/3.   liaeterial  fermentation  of  the  food. 

7.  Congestion  of  the  organ ;  whether  mechanical  or 
active, 

S»  A  nervouB  irritability,  set  up  liy  various  lowil  and 
general  conditions,  such  as  hyperacidity,  irritant  f'XKl 
(alcohol),  or  by  ordinary  food  in  certain  conditions  of 
the  nervous  system  and  in  congestion  of  the  stomiiclu 

€,   Lastl}',  organic  disease  of  the  organ  ;  ulcer  or  carcinoma. 

It  may  be  a  matter  of  ui'gency  to  treat  one  particular 
symptom  —  {.min,  vomiting,  flatulence,  acidity — before  treat- 
ment of  the  other  defects  in  the  functions  is  attempted ;  and, 
althougli  organic  diseases  of  the  organ  (ulcer  and  cancer | 
require  special  treatment,  yet  they  are  commonly  accompanied 
by  one  or  other  of  the  ttisordered  conditions  emimenited. 
Wliether  primary  or  secondary^  it  is  the  disorder  of  the 
stomach  functions  which  has  to  be  treated,  in  order  (1)  if 
possible,  to  restore  the  functions  to  their  normal  activity,  or 
(2)  if  this  is  not  possible,  to  enable  the  organ  to  do  as  much 
work  as  it  can. 

In  the  treatment  of  stomach  affections,  thei*ap»euuc 
measures  are  adopted  : — 

L  To  stimulate  the  stomach  functions;  secretion  and 
motor  activity. 
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%  To  act  as  sedatives  tn  an  increased  functional  activity, 
t.g.  an  increased  secretion  of  HCl,  an  increased  motor  activity. 

3.  To  act  as  sedatives  to  nervous  and  motor  irritability. 

4.  In    some   cases    to    supply   a  dcticieucy  of   secretion ; 
hydrochloric  acid  and  pepsin. 

5.  To  pre%^ent  and    counteract  bacterial  fermentation  of 
the  food. 

6.  To    treat    prominent    sjnnptoms,    such    as    flatulence, 
acidity,  and  dilatation  of  the  organ. 


I 


The  therapeutic  measures  fall  into  two  classes,  general  and 
locJiL 

The  general  measures  are  those  directed  to  the  improve- 
ment of  the  general  health  of  the  individual ;  such  as  the 
regidation  of  the  mode  of  living,  general  personal  hygienic 
treatment,  the  administration  of  remedies  for  improving  the 
general  health,  and  the  adoption  of  measures  with  the  same 
object  (massage  and  baths,  Chapter  XIL).  In  individual  cases, 
general  treatment  forms  the  chief  part  of  the  therapeutics  of 
stomach  disorder ;  but  in  the  majority  of  cases  local  treatment 
is  essential 

Local  treatment  is  partly  medicinal,  partly  dietetic,  and 
partly  a  resort  to  tlie  mechanical  methods  %A  wasliin^  out  the 
stomach  and  forced  feeding,  and  to  the  methods  adapted  to  the 
strengthening  of  the  motor  activity  of  the  organ  (such  as  local 
massive  and  the  apphcation  of  electricity). 

Before  proceeding  to  deal  in  detail  with  the  therapeutic 
measures,  it  is  necessary  to  recapitulate  what  has  been  said  as 
to  the  essential  characteristics  of  the  stomach  conditions, 
to  which  the  foregoing  remai^ks  apply — ^viz.  gastric  irrita- 
tion, gastric  insufficiency^  and  chronic  gastric  catarrh.  Each 
of  these  may  exist  by  itself  or  be  present  with  organic 
disease  of  the  stomach,  ulcer  or  cancer.  They,  moreover,  may 
present  certain  symptoms  in  common,  so  that  their  ti-eatment 
may  in  certain  cases  be  ilie  same. 

It  was  shown  that  in  <^astric  irritation,  the  tendency 
of  the  disorder  was  to  a  hypersecretion  nf  hydrocldoric 
acid,  associated  with  irritant  symptoms  of  the  ornan  due 
chiefly   to   the  character  of  the  food   taken.     In  gastric  in- 
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organic  acids  controlled,  pain  and  irritability  relievecl^ftatulenee 
and  lernientatioii  prevented. 

It  was  shown  previously  (Cliapter  I.)  that  the  usual  secre- 
tion of  the  gastric  juice  readily  takes  place  in  response  to 
mechanical,  thermal,  electrical  or  chemical  stimuli ;  hut  that 
the  only  stimulos  which  produced  a  prolonged  secretion  was 
tlie  pre^sence  of  digestible  f«»od  in  the  stomacli.  Of  chemical 
stimuli,  the  most  important  are  dilute  alkalies,  common 
salt,  and  alcohol, 

A  consideration  of  the  process  of  normal  digestion  shows 
that  it  is  probable  that  the  continued  secretion  of  gastric 
juice  during  the  peri<xl  of  digestion  is  dependent  on  the  effect 
on  the  food  of  the  gastric  juice  first  secreted.  Not  only  do 
the  stomach  conk^nts  become  acid,  but  products  (peptones) 
are  formed  which  may  after  absorption  stimulate  secretion 
(Schiff),  Sodium  chloride  is  taken  with  tfie  food,  and  thus 
stimulateii  secret ion^  In  the  healthy  stomacli  the  secretion  of 
liydrochloric  acid  varies  from  time  to  time.  Thus  in  the  early 
period  of  digestion,  its  place  may  be  token  by  organic  acids 
(chiefly  lactic  acid),  liberated  from  the  food :  after  this  is 
absorbed,  the  secretion  of  hydrodiloric  acid  begins.  Again, 
if  from  any  cause  the  contents  of  the  stomach  become  too 
acid,  the  secretion  of  hydrochloric  acid  ceases  or  diminishes ; 
so  that  tlie  amount  of  free  acid  in  the  stomach  contents  has 
an  appreciable  effect  on  the  continuous  secretion  of  hydrocldoric 
acid*  In  the  normal  digestion  of  food  contiiining  a  large 
quantity  of  proteids,  the  hydi*ochloric  acid  combines  with 
these  proteids,  and  in  this  condition,  althougli  the  proteids 
can  still  be  readily  digested  by  the  pepsin,  yet  the  *tcid 
combined  with  it  cannot  be  considered  as  free  acid.  The  free 
acid  in  tlie  stomach  is  thus  continually  diminishing,  and  a 
renewed  quantity  of  hydr<x'hlnric  acid  is  being  secreted.  The 
dependence  of  the  secretion  of  hydrocloric  acid  on  the 
amount  of  free  acid  in  the  stomach  eootents  cannot  be  too 
much  insisted  upiju  in  a  consideration  of  the  medicinal  tieat- 
ment  of  stomach  disorders. 

Moreover,  the  continued  movements  of  the  stomach,  although 
dependent  on  a  nervous  mechanism,  are  closely  relat-cL!  to  the 
process  of  digestion,  which  acts  as  a  stimulus  and  a  continuous 
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relaleil  lo  tbe  aofemeotB  of  the  storaacfa  and  to  the  ctMiditioo 
of  the  bkiod  aopptr;  and,  indeed,  nntnu^  throti^  all  tbe 
pgevioos  cbaptera  is  tbe  theme  that  the  fnnctioiis  of  the 
ftOBiadi  aie  mntaaHy  dependent,  inaomnch  that  when  one 
is  disordered  tbe  others  aie  also  aSeded. 

With  these  general  oonaidezataona  in  mind,  the  subject  of 
the  action  of  drags  on  the  stomach  in  disease  may  be 
discussed. 

1.  Seerdim  and  Digedum^ — Seeretion  in  disease  is  chiefly 
infiueoced  by  acids,  alkalies,  and  alcohol  The  effee  t  of  alcohol 
in  stimulating  secretion  has  already  been  fully  discussed 
(p.  53). 

A/kcdm. — Alkalies  in  small  doses  given  in  watery  solution 
before  meals  stimulate  the  secretion  of  gastric  juice ;  this  has 
Ijeen  proved  erperimentally.  In  disease,  as  in  health,  they 
liave  this  action ;  but  their  action  in  disease  ia  not  a  simple 
stimulation  of  secretion.  As  has  t*een  shown  the  stomach  in 
many  cases  of  gastric  irritation  is  not  empty  before  the  next 
meal  is  taken ;  it  contains  perhaps  only  a  small  quantity,  but 
still  an  appreciable  quantity,  of  an  acid  liquid  which,  when 
neutrallHcJ  by  an  alkali,  is  readily  exi^elled  from  the  stomach. 
Similarly  in  cases  of  bacterial  fermentation,  without  great 
dilatation,  this  action  is  also  seen ;  not  only  does  the  alkali 
BtimulutiB  the  secretion,  but  it  prepares  the  stomach  for  the 
next  meal  by  neutralising  the  acid  liquid  it  contains. 

Alkalies  after  meals  cannot  be  said  to  have  much  effect  on 
iOerction,  but  they  have  an  iiiiporLaiit  effect  on  digestion. 
Thus,   if  alkalies  are  given   after  meals   when   there    is    no 
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liypemcklity  of  the  stomach  contents,  digestion  is  delayed 
often  to  a  marked  extent  owing  to  the  neutralisation  of  the 
free  acidity.  If,  on  the  other  hand,  there  is  hyperacidity,  this 
is  reduced  by  t!ie  alkali  given  and  the  digestive  process  is 
hastened.  It  is  not  simply  that  the  diniinntion  of  hyperacidity 
increases  the  chemical  process  of  digestion »  but  that  thereby 
the  movements  of  the  organ  are  made  more  regidar,  because 
there  is  perhaps  no  condition  of  the  stomach  contents  which 
interferes  so  much  witli  the  regular  movements  of  the  stomach 
as  hypemcidity.  Tlie  action  of  alkahes  in  stimulating  secretion 
when  taken  liefore  meals  is  only  a  temi>orary  one ;  it  can  only 
be  considered  as  a  st^irting  of  the  secretion,  which  in  the 
absence  of  the  stimulus  of  food  soon  ceases.  The  oidy  cliemical 
substance  wliiclj,  as  far  as  we  know",  causes  a  continuous  secre- 
tion of  the  gastric  juice,  is  alcohol,  and  this  prolonged  secretion 
may  go  on  after  food  has  left  the  organ.  This  effect  of  alcohol 
is  of  very  great  importance,  not  only  in  the  etiology,  but  in  the 
treatment  of  gastric  afiections.  It  is,  however,  in  but  few  cases, 
and  those  chiefly  of  gastric  insuHieiency,  that  this  efiect  of 
alcohol  is  beneticial ;  in  gastric  irritation,  and  in  most  cases  of 
catarrh,  alcohol  is  harmful. 

One  important  effect  tlierefore  of  alkalies  is  to  act  as  ani- 
(tmU,  and  witli  this  oliject  they  are  given  sometimes  before 
meals  in  the  conditions  mentioned  above,  but  usually  after 
meals  to  diminish  the  hyperacidit}*^  of  the  stomaeli  cnntents, 
whether  due  to  increase  of  hydrochloric  acid  or  to  tlie  formation 
of  organic  acids  in  bacterial  fermentation. 

The  following  alkalies  are  used  as  stimulants  to  secretion 
or  as  antacids  : — - 


M  stomAchic 

As  untacld 

beforv  lueala. 

betwoou  tiieaU 

Liquor  potMse 

6-10  mmima. 

15^30  minims. 

Potaasium  bidrbonate  . 

10-20  grain*. 

20-30  grainiu 

Sodium  bicarbonate 

10-20  grains. 

30-40  gmina. 

Ammoniutii  carbonate  . 

5-10  grains. 

Cr«U  pneparatm    . 

Not  lifted. 

5-10  graina. 

lime  water   .... 

Not  used. 

i-l    ouncf. 

Saooharated  lime  aolution      . 

Not  used. 

15-60  minima. 

Magneaia      .... 

Notnaed. 

j    10-60  grains. 

Magnedum  carbonate    . 

Not  naed. 

5-10  grain*. 
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A  useful  antacid  powder  is  that  recommended  by  Trousseau  * 
consisting  of— 

Bicarbotiat€  of  aodium  ...  5  graiiui. 

Creta  pneparata       .  .10  grains. 

Maj^esium  carbonate  .5  grains. 

One  powder  lo  be  taken  after  each  principal  meal  and  before  going  to  bed. 

As  reganls  the  other  alkalies  mentioned  alcove,  the  most  suitable 
for  oontiniious  administration  is  sodium  bicarbonate ;  potassium 
carbonate,  after  a  time,  causes  great  bodiJj  depression.  In 
cases  of  functional  disorder  of  the  stoumch  in  broncliitis  these 
alkalies  may  be  combined  with  ammonium  carbonate  in  the 
mixture. 

Great  care  must  be  exercised  in  the  administration  of 
alkaHes  as  stimulants  to  secretion  in  eases  of  gastric  insufficiency, 
inasmuch  as  they  interfere  with  digestion  if  given  in  too  large 
doses.  It  is  test  to  begin  with  a  dose  of  not  more  than  10 
grains  of  bicarbonate  of  sodium  before  meals, 

AguU,  when  given  before  meals,  diminish  to  some  extent 
the  secretion  of  giistric  juice.  The  effect  can  only  be  a 
temporary  one,  jiince  the  acid  rapidly  disappears  from  the. 
empty  stomach.  Given  after  meals,  acids  temporarily  iue: 
the  acidity  of  the  stomach  contents,  and  thus  to  some  extent 
increase  the  rapidity  of  the  process  of  digestion.  Tlie  increase 
of  free  acidity  is,  however,  undoubtedly  very  slight,  since 
acid  soon  combines  with  the  proteids  present.  In  disease  acids 
are  given  after  meals,  tis  an  aid  to  digestion.  In  hj^racidity 
of  the  stomach  contents,  however,  they  are  liarmfiil  l>ecause 
of  the  increase  of  acidity  they  cause,  and  they  often  in  the^e 
cases  produce  an  aggravation  of  the  symptoms.  (For  other 
actions  of  acids,  see  pp.  295,  305.) 

Chloride  of  sodium  is  an  important  adjunct  to  the  food 
inasmuch  as  not  only  does  it  directly  stumdate  the  secretion 
of  the  gastric  juice,  but  it  provides  the  material  for  the 
secretion  of  the  hydrochloric  acid.  In  "  chlorine  hunger  *'  the 
hydrochloric  acid  present  in  tlie  stomach  diminishes  and  may 
cease.  In  bottle* fed  inlants  the  useful  action  of  chloride  of 
sodium  is  more  evident  than  in  adults ;  in  diluting  the  milk, 
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the  proportion  of  the  salt  is  diminished,  and  if  enough  salt  is 
not  added  to  repiiir  the  deficiency,  the  inlkut  frequently  shows 
signs  of  mipaired  nutrition.  In  adults  common  salt  is  present 
in  the  solid  focxl  and  Ls  used  in  cooking. 

Other  driuiH  taken  before  meals,  or  soon  after  meals,  increase 
the  secretion  of  the  gastric  juice.  Both  quinine  and  iron  salts 
have  this  action,  especially  where  there  is  a  functional  diminu- 
tion of  secretion  as  in  gastric  insufficiency.  Bitters  also,  no 
doubt,  have  a  similar  action,  although  experimentally  they  have 
been  shown  to  liave  no  direct  stimulating  actiim  on  the 
stomach ;  tliey  may  act  indirectly  by  stimulating  a  flow  of 
alkaline  saliva,  and  may  increase  the  appetite  by  gently 
irritating  the  stomach, 

2.  Motor  Actinitj/.— The  treatment  of  a  diminished  motor 
activity  of  the  stomach  does  not  depend  solely  or  even  chietly 
on  medicinal  agents.  These,  however,  are  useful  in  many 
cases ;  some  ha^  e  a  direct  action,  others  are  indirect  As 
examples  of  direct  stimulants  to  the  motor  activity  of  the 
stomach,  strychnine  and  nux  vomica,  alcohol,  and  creasote 
may  Ijc  cited ;  and  part  of  their  beneficial  eflects  in  gastric 
disorders  is  to  be  ascribed  to  this  action.  Alkalies  are  both 
dii*ect  and  indirect  stimulants  to  motor  activity,  ^\Tien  the 
stomach  is  empty  they  act  as  direct  stimidants  ;  if  the  stomach 
contains  acid  digesting  food,  they  are  soon  neutralised  and  thus 
cannot  act  in  tins  way.  It  is  in  cases  of  liypi-racidity  that 
their  indirect  action  on  motor  activity  is  most  marked.  Thus 
in  hyperacidity  occurring  after  me^s,  as  in  gastric  irritation, 
the  tendency  is  for  the  movements  of  the  organ  to  diminish. 
Whether  this  is  due  to  the  mere  presence  of  very  acid  con- 
tents, or  to  tills  in  association  with  a  lai^e  excess  of  food,  is 
not  clear,  but  it  is  certain  that  when  this  hyperacidity  is  relieved 
liy  the  administration  of  alkaUes  that  the  mo\'emeuts  become 
more  vigorous.  The  movements  of  the  stomach  in  such  cases 
appear,  indeed,  to  be  partly  inhibited  by  its  h>'j>eraeid  contents. 
The  administration  of  alkalies  causes  an  ebulhtion  of  gas,  which 
undoubtedly  acts  as  a  stimulant  to  the  movements  (partly  by 
distention  of  the  organ,  paitly  by  an  action  like  that  of  a 
stirring  rod),  and  the  contents  of  the  stomach  are  sometimes 
wholly,  sometimes  in  part,  expelled  mto  the  duodenum*     A 
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3.  AhsorptUnu  —  The  promotion  of  absorption  by  the 
itomach  cannot  be*  accomplished  by  drugs.  The  treatment  of 
motor  inactivity  of  the  oi^an  has  a  great  effect  on  absorption. 
m  lia«  been  said,  and  as  the  stomach  functions  are  restoi-ed  to 
activity,  so  does  absorption  impruve. 

In  one  re«pect,  nbsorption  may  be  said  to  be  treated  in 
dinenfic,  iiml  thin  is  when  a  layer  of  tenacious  mucus  lines  tlie 
MtHiuacb,  Alkuliea  either  in  inediciual  doses  or  when  used  for 
wui«hin;4  ""it  tlic  orgiio  will  help  to  remove  this  and  so  promote 
nlmyrptitiii. 
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Bitters. — It  is  extremely  difficult  to  explain  the  action  of 
l>itters  in  gastric  disorders.  Experiment  seems  to  show  that 
they  have  no  appreciable  ettect  either  on  the  secretion  or  on 
the  movements  of  the  organ  in  healthy  animals.  They  may, 
however,  liave  an  action  on  the  disordered  stomach,  hut  this  it 
13  impossible  to  define.  One  action  they  possess  is  certain,  viz. 
that  they  increase  the  Bow  of  saliva,  which  being  alkaline  may 
excite  the  secretion  of  gastric  juice  when  swallowed.  Tliey 
appear  to  excite  some  slight  secretion  of  gastric  juice,  but 
not  to  a  greater  extent  than  other  mild  irritants,  and  not 
greater,  according  to  some,  than  distdled  water.  In  chronic 
stomach  disorders  they  are  usually  tolerated,  hut  in  some  cases 
they  act  as  irritants,  and  some,  c.f/.  gentian,  may  produce 
diarrhcea.  Their  use  is  best  limited  to  chronic  functional 
disorders  or  to  chronic  gastric  catarrh,  and  in  all  cases  of  acute 
stomach  disease  they  are  best  withlield.  They  are  best  given 
as  infusions  in  mixtures  witli  alkalie.s  or  acidfi.  The  most 
serviceable  bitters  are  compound  infusion  of  gentian,  infusion 
of  quassia  and  infusion  of  calumha.  Condurango  is  also  not 
infrequently  useful ;  it  may  lie  given  in  the  form  of  liquid 
extract  in  doses  of  10  to  60  minims,  or  of  vinum,  in  doses  of 
half  an  ounce  to  an  ounce* 

4.  UrmiuUe^  Stippli/tmj  a  Deficmuy  of  Secretion, — ^These 
are  free  mineral  acids  and  ferments  —  pepsin,  pancreatin, 
papain. 

Acids. — Tlie  cluef  diseased  conditions  of  the  stomach  in 
which  the  hydrochloric  acid  is  deficient  are  gastric  insuffi- 
ciency, gfistric  catarrh,  atrophied  conditions  of  the  mucous 
membrane,  and  cancer.  In  the  later  stages  of  some  cases  of  idcer 
it  may  also  Ije  gi-eatly  deficient.  Acids  given  witli  meals  or 
soon  aft-er  meals  in  these  conditions  actually  supply  a  deticiency 
which  is  a  necessity  for  proper  digestion.  Gastric  digestion 
proceeds  most  rapidly  in  the  presence  of  free  hydrochloric  acid, 
to  a  less  extent  in  the  presence  of  nitric  and  sulphuric  acids. 
In  tlxe  treatment  of  disordered  digestion  either  the  aciduni 
liydrochloriciim  dilutum  (containing  10'58  per  c^nt  of  HCl)  or 
the  acidum  nitro-hydrochlorieum  dilutum  (tl»e  acidity  of  whicli 
is  5^0  higher  than  that  of  tlie  tlilute  liydrochloric  acid)  may  be 
given.     Both  are  atlministered  in  small  doses,  from  7  to  15 
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minims  and  if  the  nieiil  taken  is  even  as  small  in  bulk  ad  half 
a  pint,  this  proportion  of  acid  is  very  small ;  it  will  be  diluleil 
indeed  to  about  O'OS  per  cent  H(*l  There  are,  however, 
reasons  explaining  the  useful  action  on  digestion  of  even  this 
small  t|nantity  of  acid.  In  the  first  j^lace,  in  the  disorderetJ 
conditions  in  wliieh  aeid^  are  given  there  is  deficient  aljtsorption ; 
this  is  proljcthly  true  for  gastric  insufficiency  as  well  as  frir 
gastric  cataiTh,  hence  the  acid  adniijaistered  does  not  soon 
disappear  from  the  stomach.  Again  the  acid,  as  has  frequently 
been  explained,  combines  with  the  prr^teids  present,  and  in  this 
acid  condition  the  proteids  are  reiiddy  acted  upon  by  pe}:«iii. 
The  combination  of  acid  with  proteids,  moreover,  readily  UiVr^ 
place  in  such  eases,  as  tfie  patients  can  only  take  a  simple  diet 
containing  a  large  proportion  of  the  proteids  in  an  uncoagulakHl 
state.  It  may  also  in  some  eases  be  that  the  acid  trans- 
forms the  pepsinogen  into  pepsin,  and  thus  more  fenuent  i» 
present  than  when  acids  are  not  given  (p.  102).  What- 
ever may  be  the  exact  explanation  of  the  action  of  acids  in 
these  conditions,  there  is  no  question  that  they  are  highlv 
beneficial.  It  is  sonietiiiies  said  that  they  act  aa  gastric 
"  tonics,"  but  this  is  no  explanation,  and  some  such  explann- 
tion  Jis  that  given  is  probably  near  the  tnith. 

Fermails. — The  value  of  the  administration  of  fennenta  in 
gastric  disorders  is  not  easy  to  determine.  In  the  first  place, 
many  of  the  preparations  wldch  are  sold  as  j>epsiii  anil  pan* 
ereatin  are  almost,  if  not  quite,  inert  as  proteolytic  fennenti. 
The  preparation  of  a  fenneut  in  an  active  state  is  a  delicate 
operation  and  is  often  only  imperfectly  understood.  Moreover, 
the  activity  of  tliese  preparations  greatly  diuiinishes  in  the 
course  of  time,  so  that  all  okl  preparations  ouglit  to  be  rejectei 
Of  the  preparations  now  obtainable  the  best  are  those  in 
powder ;  a  ferment  kept  in  a  perfectly  dry  condition  retains  iu 
activity  much  longer  than  in  solution:^  Pepsin  digests  proteids 
only  in  an  acid  medium,  and  best  in  one  containing  hydixxrhl  H'^ 
acid  to  the  amount  of  02  per  cent.  Pancreatin  (trri'  ' 
digests  proteids  slightly  in  a  neutral  medium,  hut  energetically 
in  an  alkaline  one,  ie,  one  containing  sodium  carbonate  to  the 

*  Whtn  pepsm  or  pancreAtin  are  pre,sei ibed  it  h  best  either  to  t<tfit  tb«  aclititjr 
oniflelf  or  to  get  tliia  done  or  guAmntoed  by  a  skincd  pbtirniiictuticiLl  eb^toist 
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amount  of  4-  to  1  per  cent.  Papain  is  cIoeelT  allied  in  its  action 
to  trrpein,  inasmuch  as  it  acts  best  in  an  alkaline  medium. 
Pepsin  as  sold  in  f-jwder  is  either  the  dried  scrapii^  of  the 
mucous  membrane  of  the  pig.  which  gives  a  very  active  ferment 
but  contains  a  large  amount  of  ins«:»luble  matter,  swelling  up  in 
water ;  or  a  filtered  extract  of  the  mucous  membrane,  dried  at 
a  low  temperature.  This  laner  preparation  is  often  only  feebly 
active ;  it  is,  however,  possible  to  obtain  it  in  an  active  state 
and  it  is  better  than  the  '•insoluble"  pepsin  for  prescribing. 
Pancreatin  is  either  the  dried  scrapings  of  the  pancreas  or  the 
purified  dried  extract ;  and  it  is  prepared  in  a  liquid  form 
as  "liquor  pancreaticus.''  Owing,  however,  to  the  fact  that 
great  precautions  are  necessary  in  preparing  an  active  ferment 
many  of  the  preparations  in  commeree  have  but  little  trj-ptic 
(proteolytic)  action,  although  they  may  contain  an  active 
diastatic  (amyloMic)  ferment.  Hence  there  is  great  necessity 
for  testing  the  activity  of  both  pepsin  and  pancreatin  prejxira- 
tions  before  prescribing  them.  Papain  is  the  dried  purifieil 
extract  of  the  green  fruit  of  the  Papaw  tree,  Carua  Pajwtifa. 
It  is  a  proteolytic  ferment,  but  its  activity  has  been  greatly 
exaggerated. 

The  Conditions  of  Administration  of  Ferments  in  Gastrin 
Disorder, — Ferments  are  administered  in  functional  disorders 
of  the  stomach  to  supply  a  deficiency  in  the  amount  of 
pepsin  secreted.  As  a  rule  they  are  administered  ver}'  indis- 
criminately, and  the  reports  as  to  their  valuable  effects  are  on 
the  whole  illusor)'.  In  discussing  the  pathology  of  functional 
disorders  of  the  stomach,  it  was  shown  that  when  secretion 
was  diminished,  the  amoimt  of  hydrocldoric  acid  was  fii*st 
affected,  and  that  later  on  in  the  disorder  pepsin  might 
diminish  as  well,  or  even  disappear.  In  some  cases  the  dis- 
appearance of  pepsin  is  accompanied  by  the  secretion  of  inactive 
pepsmogen,  which  requires  only  free  acid  to  change  it  into 
active  i^psin.  The  practical  point  is,  therefore,  that  i)ep8in 
is  never  diminished  unless  the  secretion  of  hydrochloric  acid  is 
also  affected,  and  as  digestion  is  only  possible  in  the  lu'esence 
of  this  acid,  it  is  useless  to  give  pepsin  alone  to  supply  a 
deficiency  of  secretion ;  it  must  be  given  with  hydrochloric  or 
nitro-hydrocldoric  acid. 
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Tlie  conditions  in  wliich  pepsin  (as  well  as  hydfochloric 
acid)  is  (liminislied  or  absent  ar^  :— 

1.  Gastric  insiiBBciency. 

2.  Gastric  catarrh  in  the  acute  stage  or  in  the  Iat€!r 
stages  of  the  ehronia 

3.  In  atroph}^  of  the  mucous  membrane,  whether  primarr 

or  following  catarrh. 

4.  In  the  later  stages  of  chronic  ulcer,  due  to  prolonged 
gastric  insufficiency  or  to  catarrk 

5*  In  carcinoma  ventriculi,  due  to  the  invasion  of  tlie 
mucous  membrane  by  the  new  growth,  to  degeneration  of  the 
glands,  or  to  the  etlects  of  catarrh  on  the  mucous  membrane. 

6-  In  cases  of  prolonged  dilatation  of  the  stomach  from 
whatever  cause. 

It  is  by  no  means  advisable  in  all  the  cases  enumerated  to 
give  pepsin  in  order  to  supply  tlie  detieiency  in  the  secretion. 
Its  administration  must  1>e  guided  l>y  the  consideration  as  to 
whether  a  recovery  of  the  stomach  iunctions  is  possible.  In 
such  cases,  although  it  may  lie  necessary  to  administer  acids, 
pepsin  is  unnecessary,  inasmuch  as  it  is  not  deficient  to  so 
great  an  extent  as  hydrochloric  acid,  and  ite  administra- 
tiun  would  tend  to  delay  recovery  of  the  gastric  functions. 
In  such  cases  as  those  of  gastric  insufficiency  not  due 
to  any  serious  disease,  such  as  pulmonary  tuberculosis  and 
chronic  Bnglit*s  disease,  by  improving  the  general  health  and 
by  local  treatment  tlie  stomach  soon  resumes  its  ordinary 
functions.  When  there  is,  however,  a  serious  disease,  such  as 
those  mentioned  or  any  of  tlie  others  discussed  under  the 
hejiding  of  gastric  insutlicieney,  the  atlministration  of  pepsin 
and  hydr^jchluric  aci<l  may  be  ad\asable  in  order  to  enable  the 
patient  to  digest  suflicient  food  Such  cases  not  nucominonly 
t>ccur  in  the  course  of  a  progressing  pulmonary  tuberculosis  or 
of  chronic  renal  disease  (chietly  the  granular  conti^act-ed 
kidney). 

Agam,  when  there  is  permanent  damage  to  the  mucous 
membrane  of  tlie  stomach,  as  in  the  atrophic  changes  sub- 
sequent to  catiirrh  or  in  the  changes  that  occur  in  carcinoma 
ventriculi,  the  administmtion  of  pepsin  is  advisable,  in  conjunc- 
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tion  with  Lydrocliloric  acid,  Tlds  may  also  be  done  in  severe 
csaset  0f  dilatation  of  the  stomach  without  l>acterial  fermentJi- 
tion;  but  it  is  as  a  rule  not  the  l>est  treatment,  pre-dige.sted  food 
being  preferable.  The  adininistration  of  pepsin  is  indeed  best 
confined  t€  those  cases,  as  hn^  been  already  said,  in  which  there 
ia  no  recovery  from  the  permanent  tlamage  to  the  secretory 
mucous  membrane.  Although  in  acute  and  subacute  catarrh, 
the  secretion  of  the  gastric  juice,  botli  as  regards  pepsin  and 
hydrochloric  acid,  may  cease,  yet  it  is  not  good  treatment  t<> 
give  pepsin  and  hydrochloric  acid  in  these  cases.  By  other 
means,  complete  recovery  of  the  function  is  possible,  and, 
indeed,  in  such  cases  the  object  of  treatment  is  to  permit  as 
little  digestion  in  the  stomacli  as  is  compatible  with  a  resting 
condition,  or  to  permit  none  at  all  in  the  severer  cases  (see 
Diet,  Chapter  XL).  The  mucus  whicli  is  in  the  stomach  is 
not  digested  by  pepsin  under  any  condition. 

It  is  thus  seen  that  the  administration  of  pepsin  in  gastric 
disorder  is  very  limited  in  its  apphcation. 

This  is  much  more  the  case  with  regard  t€  pancreatin. 
The  indiscriminate  manner  in  wliich  pancreatin  lias  been 
given  in  stomach  aSections,  and  tlie  extravagant  statements 
regarding  its  beneficial  eflects  show  a  total  disregard  of  the 
properties  of  the  tryptic  ferment  "  Pancreatin,"  which  as  sold 
commercially  is  a  mixture,  and  is  not  given  for  its  action  on 
starch  (amylolytic  etlect),  bnt  for  its  pro teid -digesting  powers 
(proteolytic  effect).  It  cannot  digest  proteids  in  an  acid  medium, 
only  slowly  does  it  act  on  them  in  a  neutral  one,  but  it  acts 
best  in  an  alkaline  medium.  If  pancreatin  is  given  for  its  pro- 
fceolytic  effect  in  the  stomach  (and  it  can  be  given  for  no  other 
action)  it  is  useless  to  give  it  if  the  food  during  digestion 
becomes  acid  by  tlie  secretion  of  liydrochloric  acid ;  and,  more- 
over, it  does  not  pass  into  the  dutxJenum,  and  l>ecome  active 
there  in  the  presence  of  the  alkaline  bOe  and  panci'eatic  juice, 
l^ecause  it  is  destroyed  in  the  stomach  l>y  the  action  of  the 
gastric  juice,  and  by  the  pepsin  as  much  as  by  the  acid.  It 
is,  therefore,  of  no  use  whatever  to  administer  pancreatin  if 
there  is  any»  even  a  moderate,  secretion  of  gastric  juice  during 
digestion.  It  may  be  of  value,  however,  in  those  cases, 
already  described,  of  permanent  deiiciency  in  secretion  of  the 
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gBfltxiG  jitice;    and  it    omj    be    odmuusfiesrad   with   nlfajian 
mid  xm\x  tether  aid  digeaciiM  in  the  sumuicii  >jr, 
iri!  igh  ^hm  i^loma,  aid  digescicai  m  the  dnmfanniBi. 

Tt  is  c^  f-'V-en  iji  the  jnuse  ek«a  of  Gwes  as  pepsin,  but  in 

falae  in  pgocMtiay  digwtafm  in  the  ateHMcfa  can  only  be  a  mottK 
of  accident,  Le.  can  only  occur  if  there  is  no  ^ 

present  .  and  in  those  9fiv«sB  and  efaranic  cu^:-.   ..i  ^. ^ 

liule  iastnc  juice  ia  aMFBtttil  that  puuxeatdc  digeatiim  mi^ 
l)e  stippnged  t«)  «Dcciir  in  the  stomachy  a  bettier  ti^*acmimt  is  b« 
give  t!it^  patif'nt  peptonized  food.  The  aecSBtion  of  th«& 
juice  m  the  'jreat  ^lar  to  the  iictaom  of  puuamtin  in 
of  fnofl  iiiiii  it  has  been  aiiggwifrd  that  it  ahoald  be  swalloiiei 
in  capsnlefl  of  keratin,  a  snfasteiee  which  is  ondiaBolved  \sf  llift 
j^astrie  juice  bnt  is  capable  of  ^^Bilioai  by  the  panez<eatw:  joiea 
It  ha^  been  found,  however,  in  piactice  that  the  loeratia 
capnule^.  mcii*B  frequently  than  not.  are  psaeed  per  rectmn  ira* 
changed. 

The  Ufle  of  pancre&tin  is  best  reaenred  ftir  the  prepaiatioii 
of  peptonised  food, 

P;ipjun  hafl  been  said  to  have  proved  of  value  in  Ihe  test- 
ment  of  diaeaae  of  the  stomach,  both  in  children  atul  adtdts^ 
Jt^  ose  may  be  said  to  depend  on  the  same  circmnstanee^ 
which  guiile  the  use  of  pancreatin,  with  the  exception  that  it 
is  not  so  senaitiTe  aa  trypsin  to  the  reaction  of  the  medium  in 
which  it  acta 

The  administration  of  ferments  in  gBStric  disofdeta  has  a 
very  liinittyl  scope.  In  ordinary  cases  they  axe  unnecessary, 
although  there  is  no  doubt  that  the  use  of  pepsin  after  meals, 
even  in  simple  cases  of  gastric  disorder,  tides  a  patient  over  a 
jieriod  of  gastric  disturbance.  This  is,  however,  a  habit  which 
is  to  be  discountenanced,  since  the  cause  of  the  disorder  can  in 
most  cases  1m*  discovered  lu  irregularities  of  diet  or  of  the  mode 
of  life,  and  can  be  remedied  by  rational  treatmeuL 

5.   Item  f  dies  of  tint}  as  SedaUrtA  to  the  Stovtack. — To   r'* 
rest  to  the  fttoinach  is  one  of  the  first  axioms  in  the  treat i^ 
of  acute  and  even  chronic  affections  of  the  organ.     This  is 
chiefly  ac^conipliabf  d  by  determining  what  amount  of  work  the 
organ    can    do    without    discomfort,    and    limiting     the    diet 
accurtlingly.      lint   there   are  conditions  in  which  irritability 
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of  the  stomach,  either  nervous  or  motor,  has  to  be  treated 
specially, 

!Motor  irritability  is  shown  partly  by  spasm  of  the  stomach, 
and  althougli  this  may  in  some  cases  be  treated  by  antispas- 
modic remedies  (p,  294),  yet  dnigs  with  a  direct  sedative 
action  may  have  to  be  given.  Motor  irrital>ility  is  also  shown 
in  acid  eructations  during  digestion,  and  in  vomitinji^.  On  the 
part  of  the  nervous  system  more  particidarly,  irritability  is 
shown  by  the  presence  of  epigastric  pain,  and  by  the  numerous 
reflex  effects  of  gastric  disorder  (see  Chapter,  VL).  If  these 
conditions  of  irriUil.iility  are  produced  by  h)T)eracidity  of  the 
gastric  contents,  the  administration  of  alkalies  is  the  proper 
treatment,  and  it  is  effectual  in  the  early  stages.  But  if  the 
condition  l>e  severe,  alkalies  alone  wiD  not  relieve,  whereas 
alkalies  in  conddnation  with  sedatives  will  act  beneficially, 
Irritabdity,  both  nerv^ons  and  motor,  is  a  feature  of  gastric 
irritation,  gastric  catarrh,  and  chronic  ulcer.  It  is  also  a 
feature  of  '*  nervous  "  dyspepsia,  and  of  some  cases  of  gastric 
insufficiency,  but  in  these  cases  the  stomach  condition  is 
secondary  to  a  general  condition  of  the  nervous  system.  In 
gastric  irritation,  the  condition  of  irritability  is  induced 
directly  by  food,  aided  in  some  cases  by  a  general  condition  of 
the  body;  in  gastric  catarrh  by  a  continued  inflammation  or 
clironic  congestion  of  the  mucous  membrane ;  and  in  chronic 
ulcer,  by  the  presence  of  an  open  sore  which  is  irritated  by 
the  food  and  the  acid  contents  of  the  stomach,  the  irritabihty 
being  also  often  aided  by  a  general  condition,  viz.  anaemia. 

Some  of  the  sedative  remedies  which  are  used  act  on  the 
central  nervous  system,  others  act  locally ;  and  as  regards 
others  an  explanation  of  their  sedative  action  on  the  stomach 
is  not  very  clear,  although  their  physiological  action  on  the 
central  nervous  systt^m  is  known* 

Of  general  sedatives,  morphine  is  the  chief;  it  may  be  used 
hypodermically  in  a  dose  of  2  or  3  minims  of  the  injoctio 
morphina"  hypodermica  (B.r.).  the  dose  to  be  repeated  in  an 
hour  and  a  half  to  two  hours,  if  necessary.  Its  use  in 
stomach  affections  is  limited  to  cases  where  there  is  great 
epigastric  pain,  such  as  sometimes  occurs  as  an  emergency  and 
is  not  relieved  by  removing  the  stomach  contents,  or  to  cases 
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where  there  is  repeated  vomiting  and  retching,  pereistcDt 
eflbrts  being  made  after  the  stomach  is  emptied;  chiefly,  how- 
ever, in  those  cases  where  the  voniiting  i^  due  to  severe 
irritation  of  the  stomach  with  or  without  congestion.  In  cases 
of  purely  ner\^uus  vumitin^j:,  morphine  hyp^jdermic-ally  is,  aa  a 
rule,  to  be  withheld ;  and  if  given,  a  repetition  of  the  dose  hii* 
to  be  carefully  considered,  When  morphine  is  given  in 
nervous  vomiting,  it  is  usually  in  those  prolonged  cases  which 
are  unrelieved  by  other  remedies. 

Codeine  may  also  be  used  in  case^  similar  to  those  in 
which  morphine  may  be  given ;  it  possesses  no  ndvantAge 
over  morpliine,  and  is  weaker  in  its  physiological  action-  It 
is  given  in  doses  of  \  grain  giadually  increased.  Except  itJ 
the  treatment  of  dialietcs,  it  is  rarely  necessary  to  oxccH^i  u 
dose  of  one  grain,  three  times  daily < 

Of  hical  sedatives  to  the  stomach,  ice  is  of  great  value 
In  eases  of  persistent  vomiting  due  to  instability  of  the  stomach 
in  gnstritis^  in  chronic  ulcer,  and  in  other  conditions,  the 
sucking  of  ice  gives  gii^at  relief  to  the  stomach  sjTuptoms,  \\^ 
use  is  limited  to  this  condition  of  vomiting,  as  in  gastric 
uneasiness  and  pain  it  gives  practically  no  relief.  Its  effect  i 
only  temporary. 

Another  means  of  relieving  vomiting  in  irritation  of  the 
stomach,  and  of  the  retching  which  sometimes  follows  it*  is  i 
the   form   of   local  applications  to  the  epigastric  region. 
epigiistric  pain  this  also  gives  rehef,     A  mustard  leaf  miiy  1 
placed   over   the   epigastric    region,  or  better  still,  hot 
fomentations  {i.t.   a   four -folded    piece   of   flannel    about   l! 
inches  8(|nare).     The  fumentiition  is  to  be  coveretl  with  eotttH 
wool,  and  the  wliole  kept  in  place  by  a  Arm  flannel  bandag 
In  this  case  not  only  does  the  heat  give  relief,  but  the  baoii 
gives  rest  and  support  to  the  abdominal  muscles  and  the  loiiVi 
part  t»f  the   thorax,  and   aids  in  relieving  the  symptoms  of 
retching  and  pain. 

Of  local  sedatives  in   the  form  uf  drugs,  there  are 
which  stand  out  pre-eminently  for  their   useful  actioQ, 
moqjhine,   hydrocyanic    acid,    and    cocaine.       Morphine 
hydrocyanic  acid,  as  well  as  cocaine,  are  local  sedutives ; 
relieve  pain  when  applied   to   the   part  affected.       Ciniiahii 
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indica  is  inferior  to  these  as  a  local  sedative,  but  it  is 
useful  in  many  cases.  Morphine  is  best  given  in  7  to  10 
inioim  doses  of  the  hquor  morphinie  hydrochloratis  (B.P., 
contitining  1  per  cent) ;  hydroeyanic  acid  is  given  in  2  to  4 
minim  doses  of  the  acidura  hydrwyanicum  dilutum  (B.P.) ; 
cocaine  in  doses  of  ^  to  ^  grain  and  cannabis  indica  in 
the  fonn  of  tincture  in  7  to  10  ininiin  doses.  Morphine,  as 
a  sedative  to  the  stomach,  is  best  given  in  comliination  with 
either  alkahes  or  acids  as  the  case  may  indicate  ;  hydrocyanic 
acid  is  beat  given  with  alkaUes  which  hold  it  in  combination 
in  the  mbcture,  and  cannabis  indica  also  witli  alkalies,  although 
it  is  not  incompatible  with  acids.  Cocaine  is  best  given  with 
acid  mixtures,  or  it  may  be  given  in  pill  fonn,  Extraetxim 
cocae  liquidum  in  doses  of  |-  to  2  drachms  may  also  be  used  as 
a  gastric  sedative ;  l>ut  although  it  appears  to  be  useful  in 
some  cases,  its  effect  in  the  majority  of  cases  is  very  disappoint- 
ing and  far  iK^hind  that  of  cocaine  itself,  or  morphine,  hydro- 
cyanic acid,  and  cannabis  indica. 

These  sedatives  are  used  to  relieve  epigastric  pain  when 
occurring  in  the  course  of  the  digestion  of  a  jneal,  to  relieve  the 
retiex  pain  in  the  chest,  and  the  other  symptoms  of  gastric 
irritation  and  irritability.  This  they  do  effectually  in  many 
instances,  when  given  in  mixture  tiiree  times  daily  befoi'e  or 
after  food ;  the  treatment  being  continued  lor  from  three  to  six 
weeks.  The  administration  of  hydrocyanic  acid  in  such  small 
dofles  may  be  continued  with  benefit  for  a  much  longer  time 
than  this ;  but  with  morphine,  cocaine,  and  cannabis  indica, 
these  drugs  must  be  omitted  as  soon  as  the  sedative  effect  is 
obtained.  They  do  not,  as  a  nde,  produce  any  general  effects 
of  the  drug,  but  morphine  sometimes  causes  constipation. 

Bromide  of  foiii&dum  in  doses  of  5  to  10  grains,  especially 
in  combination  with  iodide  of  potassium  (2  to  3  grains),  is 
a  remetly  which  frequently  has  a  beneficial  sedative  effect  on 
the  stomach.  It  is  a  local  sedative,  as  its  action  on  the 
throat  shows ;  and  it  probably  acts  on  the  stomacli,  jmrtly 
as  a  loc4il,  and  partly  as  a  general  sedative  of  the  nervous 
system.  If  continued  for  longer  than  three  or  lour  weeks,  it, 
however,  is  apt  to  produce  depression,  both  bodily  and  mental, 
and,  like  the  iodide,  may  produce  a  rash ;  its  action  has  thei'e- 
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fore  to  be  csarefully  watchei  It  is  best  given  in  combination 
with  alkaline  carbonates.     The  action  of  iodide  of  potassium 

is  difficult  to  explain,  but  that  it  has  a  beneficial  eflect  on  the 
stomach  when  a  sedative  is  required  iis  demonstrated  in  many 
caaes  of  disordered  function.  Both  the  bromide  and  iodide  are 
most  beneficial  in  case^  of  gastric  irritation  and  are  given 
before  meals.  Ammonium  or  sodium  bromide  (dose,  o  grains) 
may  be  sul^tituted  for  the  potassium  salt;  they  are  less 
depressant  in  their  action, 

Bismidh,  either  in  the  form  of  nitrate  or  of  carbonate,  is 
frequently  given  as  a  sedative  to  the  stomach,  especially  in 
combination  with  hydrocyanic  acid.  Its  effect,  however,  is 
more  frequently  disappointing  than  clearly  lieneficiaL  Both 
salts  appear  to  have  the  characters  of  inert  powders,  and  may 
thus  be  said  to  have  a  useful  sedative  action.  Their  prolonged 
administration,  however,  leads  to  the  odour  of  garlic  in  the 
breath,  frequently  to  nausea,  and  even  in  some  cases  to  an 
aggravation  of  the  symptoms  of  irritation  The  carbonate  is 
the  preferable  salt  to  administer^  and  it  acts  to  some  extent 
as  an  antacid,  but  its  action  in  this  respect  is  far  inferior  to 
the  alkaline  carbonates  of  sodium,  potassium,  magnesium,  and 
calcium.  The  nitrate  as  prescribed  is  usually  acid,  and  its 
acidity  increases  on  keeping.  It  not  nncoramouly  acts  as  an 
irritant. 

Ether  ami  chhrofonii  may  be  classed  together  as  mild  local 
sedatives  to  the  stomach  in  the  doses  which  are  permissible. 
In  large  doses  they  may  act  as  irritants.  Spiiitus  aetheris  may 
be  given  in  doses  of  |-  to  1  drachm ;  and  chloroform  may 
given  either  as  spiritus  ehloroformi  (dose,  10  to  15  mininis),  t 
as  aqua  chlorofurmi  in  ounce  or  half  ounce  doses.  Chlornform 
is  preferable  to  ether  and  is  better  borae  as  spiritus  than  aa^ 
aqua  cbloruformi.  l3oth  are  useful  adjuncts  and  coixectives  tal 
mixtures  jireycriljed  for  stomach  disorders. 

Carlmlic  add  (dose,  1  grain)  and  creosote  (dose,  1  minim)  are 
both  local  sedatives  as  well  as  antiseptics,  and  are  given  for  both 
these  effects  in  stomach  disorders.  Carbolic  acid  is  more  useful  | 
than  creasote  and  is  less  apt  to  irritate  ;  it  is  most  conveniently 
administered  as  the  glyeerioum  aeidi  carboHci  (B.P.)  in  doses  of 
5   to   10  minims.     In    this  form,  prescribed  with  alkalies,  it 
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frequently  ob\dates  the  administration  of  the  more  powerful 
sedaUvee,  such  as  morphine  and  cocaine. 

6,  Antifermentative  Bemcdies, — Antifermentative  remedies 
are  administered  in  stomach  disorders  with  two  ohjects :  (1)  to 
prevent  bacterial  fermentation  of  the  food  in  those  conditions 
of  the  organ  predisposing  to  it ;  and  (2)  to  stop  fermentation 
when  it  has  once  begun. 

The  conditions  favourable  to  bacterial  fermentation  of  food 
in  the  stomach  are  three  in  nimiber  (see  p*  70) : — 

1,  An  insufficient  secretion  of  hydrochloric  acid. 

2,  The  delay  of  food  in  the  organ. 

3,  Motor  insufficiency,  showing  itself  in  its  most  marked 
form  in  dilatation  of  the  organ  (see  Chapter.  XIV.). 

When  hydrochloric  acid  is  secreted  in  normal  or  abuonual 
quantity,  bacteiial  fermentation  does  not  and  cannot  occur.  It 
is  useless  therefore  to  give  antifermentative  remedies  in  these 
cases,  as  is  not  infrequently  done.  The  conditions  in  which 
hydrochloric  acid  is  deficient  and  bacterial  fermentation  likely 
to  occur  are  r— 

1.  Long-standing  gastric  insufficiency. 

2.  Subacute  catan'h  and  long-standing  chronic  catarrh. 

3.  Prolonged  dilatation  of  the  stomach  from  whatever  cause. 

Part  of  the  treatment  of  fermentation  of  food  is  considered 
under  the  heading  of  diet  (Chapter  XL),  of  washing  out  the 
stomach  (Chapter  XIL),  and  of  dilatation  of  the  organ  (Chapter 
XIT.).  Antifermentative  remedies  are,  however,  frequently 
of  the  greatest  ser\ice  in  combination  with  other  modes  of 
treatment 

The  following  remedies  are  used  as  antifermentatives  t — 

Acidum  hjdrochloricum  dilatum  in  doses  of  10-15  mininis* 

Acidum  nitro-hydrochloriemn  dilutum  m  doses  of  10-15  iniaims. 

Sodii  hyposnlphli  in  doees  of  10-15  gnimB  in  solution. 

Sodii  aulphocarboks  in  doses  of  10-20  grmlns  in  solution. 

Acidum    carbolicum,    most    conveniently  adtniniatered    in    the    form    of 

glycerlnum  scidi  csrbolici,  5-15  minims  iu  solution. 
Creasotum  in  minim  doses  in  the  form  of  pilL 
Acidum  ssUcjlicum  in  doses  of  ^2  gndns,  gtren  in  cApsitle  or  in  solution, 

much  diluted. 
BesoiTin  in  5  grain  doses  in  solntion. 

BeU'OAphthol,  an  insoluble  powder,  given  in  2-5  grain  dosoi  in  capsule. 
20 
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Of  these  remedies  the  three  most  effective  are  tlie  miDeral 
acids,  hyposulphite  of  sodium,  carbolic  acid,  and  creasote. 
Ci'easote  is  apt  after  a  tiiae  to  UTitate,  and  great  c^re  must  be 
taken  not  to  continue  its  administration  for  too  long  a  peri»KL 
CarboUc  acid  may  l>e  given  for  a  long  period  to  prevent 
bacterial  fermentation  in  the  stomach,  and  hjiiosnlphite  uf 
sodium  is  chiefly  used  to  stop  fermentation  wliieh  has  already 
commenced.  Its  action  is  dependent  on  its  decomposition  in 
the  presence  of  acids,  by  which  the  antiseptic  sulphurous  acid 
is  set  free.  This  decompositiou  is  produced  not  only  by  mineral 
acids,  but  by  organic  acids,  when  present  in  large  quantity. 
Both  carbolic  acid  and  the  hyy*osulphite  are  best  given  before 
meals,  creasote  soon  after.  Salicylic  acid  is  apt  to  ixTitate,  and 
has  a  very  limited  apphcation  as  an  antifermeutative  to  the 
stomach.     It  is  best  given  towards  the  end  of  a  meal. 

Eesorcin  is  n  on -irritating  and  may  be  continued  for  a  long 
time :  but  its  action  as  an  antiseptic  is  feeble. 

Beta-naphthul  is  best  given  in  capsule  soon  after  meals,  in 
order  to  avuid  the  nauseous  bitter  taste  wliich  may  produce 
nausea  or  even  vomiting.  It  is  of  great  value  in  counteract- 
ing bacterial  fermentation  in  the  intestines,  both  smaU  and 
large,  as  a  large  part  of  the  quantity  taken  passes  down  the 
intestinal  tract  undissolved.  Salol  is  an  excellent  antifer- 
mentati%^e  for  bacterial  fermentation  in  the  small  intestine; 
it  is  decomposed  in  the  duodenum  and  upper  part  of  tlie  small 

intestine  into  salicylic  acid  and  carbolic   acid,  which  act  as 

antiseptics.     It  is  thus  not  an  antifennentative  for  the  stomaeh^^H 
as  the  drug  itself  is  practically  inert  as  a  bactericide.  ^* 

The  administration  of  remedies  can  only  in  compai-atively 
few  cases  take  the  place  of  washing  out  the  stomach  with 
dilute  antiseptic  solutions  (Chapter  XI L),  and  although  in  dilata- 
tion of  the  organ  remedies  are  of  value,  they  are  subsidiary  to 
washing  out  the  organ.  Where,  however,  it  is  desired  to  pre- 
vent fermentiition,  the  remedies  mentioned  are  of  great 
service,  and  even  in  this  case  an  occasional  cleansing  of  the 
stomach  is  of  great  value.  The  adminLstration  of  anti- 
fermentatives  is  the  means  of  treating  one  form  of  flatulence, 
that  due  to  bacterial  fermentation  in  the  Btumach  and 
intestines,   by   which   large  quantities  of  gas  are  generated. 
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Aiitifermentatives  relieve  this  form  of  tliituleiice  by  stopping 
the  bacterial  fermentatioo.  Fur  etiabbiig  the  patient  to  bring 
lip  or  to  pass  the  gas,  which  frequently  accumulates  in  the 
fitomach  and  intestines,  antispasmodic  remedies  are  to  be  used, 

7.  Eineiws. — Emetics  are  only  in  rare  instances  to  be  used 
in  gastric  affections.  Owing  to  the  prostration  following  their 
use,  they  tend  to  aggravate  the  stomach  symptoms.  When  it 
is  desiralde  to  empty  the  stomach  in  cases  of  gjistric  irritatiun, 
gastric  catao'h,  or  dilatation  of  tht*  organ  fium  whatever  cause, 
it  is  best  to  wash  out  the  organ,  using  a  soft  tulte.  This 
produces  less  general  disturbance  than  the  administration  of 
emetics.  In  some  alcoliohc  cases,  on  the  other  hand,  an 
emetic  may  be  the  best  remedy  to  use,  and  the  most  service- 
able is  aponiorphine.  In  doses  of  ^  to  J  grain  hypodermic- 
ally,  apomorpliine  acts  as  a  prompt  emetic,  and  in  the  majority 
of  instances  dnes  no  harm.  It  may,  however,  produce  inco- 
ordination of  gait  and  a  general  depi'ession  of  the  body.  It 
must  not  be  given  to  old  people,  to  those  debilitated  by  long 
illness,  or  those  with  serious  organic  disease  (cardiac  and  renal), 
or  to  those  with  a  weak  circulation. 

Mustard  and  w^ater,  one  teaspoonful  of  mustard  in  a 
tumblerful  of  warm  water,  is  a  safe  emetic.  And  salt  and 
water,  two  teaspoonfuis  to  a  tumblerful  of  warm  water,  may 
be  used  in  some  cases.  But  copper  sulphate,  alum,  and 
ipecacuanha  are  to  be  avoided  ou  account  of  their  imtant 
etiects. 

8»  Remedies  for  Constipatwti  and  Diarrhea. 

Dianhcea. — The  four  forms  of  iliarrhfca  which  occur  in 
connection  witli  gri*stric  disorders  are  : — 

1.  Diarrhoea  directly  due  to  irritant  food,  and  coming 
on  shortly  after  the  food  htis  beeii  taken.  The  treatment  of 
this  is  an  avoidance  of  the  recurrence  of  the  mdiscretiun,  but 
if  the  symptoms  are  severe  (and  not  due  to  mineral  poisoning) 
a  purgative  soon  after  the  commencement  of  the  symptoms  is 
the  proper  ti*eatment.  Tliis  treatment  must  not  be  delayed 
longer  than  about  twenty-four  hours  after  the  onset  of  the 
sympt<.ims ;  it«  object  is  to  expel  the  irritant  food  from  tln^ 
intestinal  tract.  If  the  diarrhoea  has  lasted  some  time,  ii 
is  useless  giving  a  purgative,  as  the  sjnmptoms  ai-e  now  due  to 
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the  mitant  effects  on  the  intestines,  and  these  must  be  treated 
by  sedatives  and  intestinal  aiitifermentiitives.  The  best 
purgative  to  achiiinister  \iuder  the  cii'cumstanees  described  is 
castor  oil,  of  which  half  an  ounce  is  to  be  given  with  3  to  5 
minims  of  tincture  of  opium.  In  this  combination  no  harm  is 
done  by  tlie  castor  oil. 

2.  Diarrhcea  in  gastric  disorder  may  be  due  to  Ijacterial 
fermentation  of  food  both  in  the  small  and  large  intestines;  the 
motions  bemg  foul,  and  accompanied  by  the  passage  of  much 
flatus.  A  castor -oil  purge  is  frequently  a  preliminary  and 
great  aid  in  the  treatment  of  this  form  of  diarrhcea,  but  the 
administration  of  intestinal  antifermentatives  is  the  essential 
treatment,  Salol  (5  grains),  beta-naphthol  or  salicylate  of  bis- 
mutli  may  be  given  to  adults ;  and  to  children,  in  whom  the 
condition  is  very  conimou,  either  salicylate  of  bismuth  (dose, 

1  to  3  grains),  or  liytlrargyrnm  com  cretil  {\  to  1  grain) 
frequently  repeated 

3,  The  third  variety  of  diarrhcta  in  gastric  disorder  is  that 
which  is  called  henteric.  Lienteric  diarrhoea  has  many  causes, 
some  dependent  on  the  condition  of  the  central  nerv^ous 
system,  others  on  the  condition  of  the  stomach  and  intestines. 
The  latter  \^ariety  lb  very  amenable  to  treatment.  Although 
it  may  have  existed  for  two  or  three  months  before  the 
patient  seeks  advice,  it  is  frequently  cured  in  less  than  a  week 
by  the  administration  of  small  doses  of  arsenic  before  me^ls ; 

2  or  3  minims  of  liquor  ai*senicalis  (B.l\),  or  3  to  4  minims  of 
liquor  sodii  arseniatis,  with  half  a  dmchni  of  tinctm^a  lavandulse 
composita  in  an  ounce  of  water.  In  what  manner  the  arsenic 
acts  it  is  impossible  to  say.  A  second  Uiode  of  treatment  is 
the  administration  of  gastric  sedatives  in  an  alkaline  bismuth 
mixture  shortly  Itefore  meals ;  either  2  to  4  minims  of  acidum 
hydrocyanicuni  dilutum  (liJ\)  with  10  to  15  grains  of  bis- 
muth carbonate,  or  7  t^  j  1 0  minims  of  liquor  morphinae  hydro- 
chloratis  with  bismuth  i  carbooas  and  sodii  bicarbonas.  These 
mixtures  are  of  use  io  mauy  cases,  but  are  not  so  generally 
useful  as  arsenic.  The  treatment  must  be  continued  for  three 
or  four  weeks,  as  the  condition  is  apt  to  recur.  Sometimes 
the  diarrhom  is  succeeded  by  obstinate  constipation,  which  htis 
to  be  treated  Ijy  ndld  aperient  pills  and  by  diet. 
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fourth  variety  of  diurrhiua  is  that  which  alternates 
with  coustipation  in  the  course  of  a  chronic  gastric  disorder 
(p.  204).  The  treatment  is  that  of  chronic  constipation,  since 
the  primary  condition  is  constipation,  and  the  8econdai^% 
irritatiori  of  tlie  walls  of  the  gut  )iy  the  hardened  faeces  and 
bacterial  decomposition  of  the  fiscal  matter.  The  treatment* 
therefore,  is  to  get  rid  of  this  fieeal  matter  by  aperients. 

Comtipation. — Hubitnal  or  chronic  constipation  is  fre- 
quently one  of  the  most  obstinate  symptoms  to  combat  in  gajstric 
disorders.  It  may  be  due  to  other  conditions  and  diseases  than 
those  of  the  stomach,  but  as  a  rule  it  is  a  featnre  of  both  acute 
and  chronic  gastric  affections*  The  ti-eatment  is  by  no  means 
simple,  and  is  dependent  on  the  regulation  of  the  diet  and  of 
the  mode  of  life,  on  the  medicinal  and  other  treatment  of  the 
giostric  affection,  as  well  as  on  the  administration  of  aperients. 
It  is  a  symptom  which  is  one  of  the  troubles  of  advancing 
age. 

Simple  measures  are  in  many  cases  sufficient  to  o%^ercome 
habitual  eonfttipation.  The  liabit  of  going  to  tlie  closet 
regularly,  and  preferably  alter  breaktast,  is  one  of  gi*eat  import- 
ance to  be  observed.  It  is  frequently  broken,  especially 
by  women,  and  miiy  lead  to  a  chronic  constipation.  Smoking 
after  breakfast  is  an  aid,  but  the  custom  of  rushing  off  after 
a  hasty  morning  meal  is  a  hindrance  to  the  normal  daily 
evacuation  of  the  bowels. 

Fruit  such  as  oranges,  apples,  iigs»  and  prunes  taken  before 
or,  better  still,  after  breakfaist  is  often  benefieial.  Oatmeal  at 
breakfast  or  brown  bread,  instead  of  white,  acts  similarly.  But 
in  chronic  gastric  attections,  fruit,  oatmeal,  and  brown  bread 
are  more  frequently  inadmissible  than  not;  the  fnut  leading 
to  oi^anic  acidity  of  the  gastric  contents,  the  oatmeal  ond 
brown  bread  containing  much  indigestible  cellulose,  which  m>t 
infrequently  irritates  both  the  stxjmaeh  and  the  intestinal 
tract. 

The  remedies  which  are  given  for  uvercciining  habitual 
constipation  are  either  simple  pui^atives  or  purgatives  com- 
bined %vith  tonics.  None  of  the  more  \iolent  purgatives  are 
aeeessary,  since  tlie  effect  required  to  be  produced  is  a  gi*adnal 
ae.     As  an  emergency  either  eneinaUi  or  strong  purgatives 
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may  have  to  Ije  adniiiiistered.     The  contiiiuauce  of  eneniata  or 
of  strong  purgatives  does  more  harm  than  good. 

Entmatiu — -Small  enemata  are  to  be  uaed,  not  exceeding  a  \ 
pint,  either  of  soap  and  wanii  water,  or  of  thin  oatmeal  made 
with  water.  If  there  is  much  tlatulence,  one  teaspoouful  of  oil 
of  turpentine  may  lie  added  to  the  oatmeal  enema.  Glycerine 
enemata  are  sometimes  useful,  either  by  means  of  an  in- 
jeetiou  into  the  rectum  of  one  drachm  of  glycerine  with  a 
glass  or  vidcanite  syringe,  or  by  means  of  a  glycerine  sup- 
pository,  wtiich^  being  a  solid  body  and  slowly  melting,  is  not 
so  serviceable  as  the  injection  of  glycerine,  as  it  is  sometimes 
pushed  out  of  the  reetum  before  sufficient  glycerine  has  been 
dissolved  to  have  its  proper  effect.  Glycerine  enemata  if 
long  continued  are  apt  to  irritate  the  mucous  membrane ;  and 
in  some  cases  they  cause  an  evacuation  every  second  time 
they  are  used  and  not  every  time. 

Enemata  are  to  be  used  only  in  cases  of  emergency,  as 
an  occasional  adjunct  to  the  slow  action  of  the  aperient 
halntually  given,  and  in  eases  where  it  is  not  desirable  to 
give  any  food  or  medicine  by  the  mouth.  These  latter  cases 
are  those  in  which  there  is  violent  and  continuous  vomiting, 
as  in  acute  gastric  catarrh  and  chronic  ulcer ;  where  there  is 
severe  catarrh  of  the  stomach  without  nnich  vomiting  (as  in 
the  patients  who  are  under  treatment) ;  where  there  has  lieen 
recent  hiematcmests  from  whatever  cause ;  and  where  them  is 
great  dilatation  of  tlie  stomach. 

Saline  Parfjaiivcs.— As  a  nde  saline  purgatives  are  only 
to  he  used  in  gastric  disorders  as  adjuncts  in  the  treatment  of 
chronic  constipation.  Thus  in  the  continuous  treatment  of 
this,  disorder  %\ith  mild  aperient  piUs,  salines  given  in  the 
early  morning  before  breakfast  are  of  great  use  in  aiding  the 
action  of  tlie  mild  evening  pill.  Two  teaspoon fuls  each  of 
magnesii  sulphas  and  sodii  sulplias  may  lie  given  with  five  or 
ten  drops  of  tinctura  zingil>eris  in  half  a  tumbleriul  of  warm 
water.  Some  of  the  a]jerient  saline  waters  may  be  used : 
Hunyadi  Janos  i>r  j^scidap,  half  to  one  wine-glassful  in  half  a 
tumblerful  of  warm  w^ater,  sipped  wliile  dressing  in  the 
morning.  The  administmtion  of  salines  in  this  way  ought 
only  to  be  occasional  in  gastric  disorders.     In  some  patients, 
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they  tliiniiiisli  ihe  appt^tite  fur  breakfiist,  in  others  they  cause 
depressicio.  Tliey  are,  howuver,  of  great  use,  in  men  especially, 
and  in  those  who  are  obese  and  sufifer  fmm  chronic  gout.  Con- 
tinuous adniinistration  of  salines  is  sometimes  adopted,  in  a 
mixture  containing  a  drachm  each  of  magnesium  sulphate  and 
sodium  sulphate,  15  to  20  grains  of  bicarbonate  of  sodium, 
and  an  ounce  of  infusion  of  geniian,  with  a  corrective  such  as 
spiritus  chloroforuii  or  spiritus  ictheria  (5  to  10  minims).  In 
not  a  few  cases,  in  women,  this  alkaline  mixture  Utken  before  each 
principal  meal  has  an  excellent  effect  in  regulating  tlie  bowels. 
But  it  freijuently  produces  disagi'eeable  edects  and  cannot  l>e 
administered  for  any  length  of  time.  It  causes  depression, 
magnesium  sulphate  L»eing  a  very  dt^pressant  drug ;  and  after 
a  time  it  produces  small  watery  motions,  passed  three  or 
four  times  daily.  Tl»is  is  not  a  desirable  effect,  and  soon 
counteracts  any  benetit  the  patient  has  previously  received 
from  treatment ;  so  that  if  tried,  the  ^>atient  must  be  directed 
to  stop  taking  the  medicine  as  soon  as  tlie  stools  become 
watery  ami  more  fre*iuent,  and  a  simple  alkaline  mixture 
suljstituted  in  order  that  the  medicinal  treatment  of  the  case 
may  not  be  intermitted.  Given  in  smaller  doses  (10  grains 
three  times  daily)  sodium  sulphate  is  of  service  in  regulating 
the  bowels,  especially  in  comliinatitin  %vitli  tincture  of  l>ella- 
donna. 

Mrrciu'ial  Purgatires. — For  the  treatment  of  haljitnal  consti- 
pation by  the  continuous  admin  is  tiiition  of  aperient  medicines, 
mercurial  pui^atives  are  to  be  avoided-  If  given  frequeirtly, 
they  do  more  liarni  tlian  good.  Yet  in  certain  cashes,  their 
action  is  most  beneticial  In  the  first  place,  they  may  be 
given  as  an  adjunct  to  a  miM  nperient  pill.  When  in  the 
early  stage  of  treatment,  the  daily  pill  is  insufficient  to 
produce  a  regidar  motion  every  day,  an  occasional  mercurial 
purgative  is  useful  One  of  the  best  remedies  for  this  purpose 
is  a  pill  containing  2  grains  of  calomel  with  2  grains  of  pilula 
colocynthidis  composita  (B.P.),  or  rme  containing  the  same 
amount  of  calomel  with  2  grains  of  pilula  rhei  composita.  The 
patient  is  to  be  directed  to  take  this  pill  occasionally  at  night, 
omitting  the  daily  mild  pdl  In  the  second  place,  in  certain 
cases  of  gastric  disorder  associated  with  pains  in  different  parts 
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fi^  iK^  body,  such  as  m  soraiesB  of  the : 
<()li^  (oapeciAllj  the  kft  adeX  and  move 
^  (inin  in  the  neck  ptssizig  error  t^  hrnd^  a  Ubue  piH  (pUa 
liy^lmifOrii  5  gnxiis>  ax  ii^)xt^  ioDiiimd  ly  a  Hack  iliimjlit 
^intura  aeniue  ocsuposita,  1  onxioe}  im  the  ■mbbh^  biiBR 
Ur^fikfoat,  freqpisnthr  gms  gnsat  nsIieC  llMae  mn  ant  te  ke 
(V^uantlr  icpetted,  as  Irr  itfttfatawi  liiqr  loae  Oar  cftct.  The 
IMlminutntxai  <tf  small  ^knes  «f  MiMouiial  adta  ior  die  iddf 
of  oonatqwtxB  s  to  liie  avoided  ia  {pstnc  JBamdma  m  adhdla. 
RamBii»  for  Otrntiwiumii  JUhHimittratmm  ia  CbvMtc  CVarf 
ftUunL — The  mmedies  preriaiiahr  dwrawwWl  are  thoae  mtidk 
are  to  be  laeid  maixilT  in  emeiRpsncsieB  in  daomc  ^nwiHli|atfaun. 
EflbetBai  ntief  in  cfaramc  canssQi«iiia&, 
two  chief  ocmdnaans : — 

L  Ti»  XTMoanoni    cc   tbe  xFaazxic  disorder  Ij 
bjrgPBBat  wnOftDoiniL  and  ^7  dko. 

2L  Hkf    cv'fUiannaQS    admrirranttian    oT  2inld    acnd 


Ia  sold  casioiK  xIh:   ammmasraDon  of  «n  aBEafine 
mr-TTTrry^  Inif^iirc   im'i:^  fai£  t   scumr  bhencnax:  in  1^  Sa  s 

ar^Acitn:.*  :.  rtvri.uct  :Ji:  ':♦.  Vfj>  vijcL  iron:  lieinr  apenad 
i,«i**t    ir  TV.    I.    «,»:.:    :i:.;«>i  ;:>.     t]*:an*£   t^vt^r  dtr.     In  otiher 

<«ah*ef.    11U.1":    ^v^.'^^s-r^o.ch-    .r    ,-.k.r-l"t^*     ul    tisr    Lie:  and  in 

XUXXT    CUS:*^    Vl»:'.'*t     :Jh^Si     '^Ul»:^:»:'^    l.rt     ZXXlS^^^JUu^L    flX    igi«riffnT 

au-*ii-.uih  >  3,u:n«.  uiiiv:';*^^;^^""^  3;u:  TL  Uh  luiJiiripr  nf  cases 
^difinnj:^  jr  i>.HCun'2C  :au.  ui  :nt'r*tus:  Hkeiiiiunt  iiec^ames  a 
DECT  v-i::i!.ai:  iw*    tcV.'iis  .::ts  i^^.^^-.z  itur^  ?•   TCi^dnrt  1.  Htmial 

zmui^ib'  ajxunusr^c^u  :u'^  lu.^e^i  T:::i  t  "arrg^  mumnxr  df 
nr-r-TTiv^sk:.    :M2ii;\'sn:>    •;    ^    s     '-»."-     ■.-uiusi.'ka   jantrHn-   inr 
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Lb^n  with  a  daily  dose  of  half  a  dmehm ;  in  adults,  of  a 
pdlBchm.  If  this  amount  is  insufficient,  ii  may  be  increased 
to  2  drachms ;  if  too  large,  ix,  producing  watery  e%^acuations, 
it  inn^t  be  diminished.  Beyond  2  drachms  as  a  daily  dose  it 
is  unnecessary  to  go,  and  so  large  a  dose  cannot  he  ad- 
ministered for  any  length  of  time.  In  such  cases,  treatment 
with  liquorice  ptiwder  is  far  behind  in  efficiency  the  method 
of  a  daily  mild  pill  with  an  occasional  stronger  one.  In  some 
cases  liquorice  po%vder  cannot  he  borne,  partly  from  its 
nauseous  taste,  which  may  he  overcome  by  the  addition  of 
half  a  teaspoonful  of  sal  volatile,  and  partly  from  the  giiping 
produced. 

Senna  in  the  form  of  confectio  senntC  is  to  he  given  iu  these 
cases  where  there  are  hanaoixhoids ;  it  must  be  taken  iu  tea- 
spoonful  doses  before  In-eakfast. 

Jihuharb,  Casc^^ra,  Alors. — The  three  purgative  remedies 
which  are  par  excellence  of  l>enefit  in  chronic  constipation  are 
rhubarb,  cascara  sagrada,  and  aloes.  Of  these  rhubarb  and 
aloes  are  the  most  efficient  in  the  majority  of  casest  although 
in  some  Ciiscara  agrees  well. 
■  Witthark — ^For  adults  the  best  form  of  administration  is 

the  pUula  rhei  comj>osita  (B.P.)  in  doses  of  5  grains 
every  night  before  gning  to  bed.  If  the  dose  (5  grains)  is  too 
large,  i.€.  tends  to  produce  small  evacuations  after  the  first 
solid  one,  the  patient  may  be  directed  to  shave  oft'  a  small  piece 
of  the  pill;  if  the  dose  is  too  small,  10  grains  may  be  given,  to 
be  reduced  to  5  when  necessary.  Rhubarb  pills  are  l^est 
taken  uncoated,  and  they  must  be  fiesbly  made.  Old  coated 
pills  are  very  slow  iu  dissolving  or  may  be  passed  unchanged. 

For  children  rhubarb  is  best  administered  either  with  an 
alkaline  carbooate  (sodium  bicarbonate)  or  with  a  saline 
purgative.  Iu  tlie  former  case  for  a  child  of  three  to  seven  yeara 
of  age,  6  grains  of  pulvis  rhei  may  be  combmed  with  3 
grains  of  sodium  bicarbonate  in  powder,  a  whole  or  half  a 
_  powder  being  given  every  night.  In  other  cases  it  is  advisable 
K  to  administer  the  rhubarb  in  the  foim  of  a  mixture  taken  three 
times  daily  before  food,  viz.  one  containing  tincture  of  rhubarb, 
5  minims  ;  magnesium  Ciirbonate,  3  to  5  grains ;  glycerine,  1 0 
minims,  and  water  to  2  drachms.     To  this  may  with  benefit 
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b€  added  Ixdladonna,  in  the  form  nf  tiacture,  in  7  to  10  luinim 
doses.     Sodiuiu  .sulpliate  (10  gmiiis)  may  l^e  snljBtituteil  f«.rr 
the  carbonate  of  magnesium,  Imt  as  a  rule  the  carbonate 
better.    The  rhiiharb  and  soda  powders  agree  well  with  ehili 
but  if  the  coustipation   is  very  obstinate  and  continues  80 
spite  of  alterations  in  the  diet   and   the  daily  aduiinistrati 
of  the   rhubarb  powdert  Ruiall  dosea  of  li(|Uoriee  powder 
effectual.    Tlie  rhubarli  and  lielladoniia  nnxture  is  very  Buita 
for  continuous  administration  in  ol>stinate  constipation  due  U> 
digestive  tHsorders.     The    dose    of   rhubarb    and    nuigiir  ^ 
carbonate  must  be  graduated  according  to  the  ettects  o, 
medicine, 

Cttsrara  saf/rafht  may  be  adnunistered  in  two  forms,  tlie  ' 
extract  and  the  tlaid  extract.  The  duid  extract  is  the  i  i 
reliable  preparation,  and  as  it  is  disagreeable  to  take  in  solutiim, 
may  be  conveniently  given  in  tlie  fonn  of  elixir.  The  »J 
extmct  in  doses  of  2  to  5  grains  is  given  in  the  pill  form, 
smaller  dose  being  for  continuous  daily  adniiuistration. 
fluid  extract  is,  however,  the  prepiratiun  to  be  employed,  and 
may  be  given  in  two  ways.  A  daily  dose  of  15  to  20  mini 
may  lie  given  ever}^  night  tn  ensure  a  morning  evacuation, 
the  dose  lieing  increased  to  30  minims  if  neeessaiy.  It  i&. 
however,  in  many  ciises  better  to  give  it  three  times  daily  in 
an  alkaline  mixture  with  Ix^Uadonna  and  glycerine,  as  in  tUl' 
case  lioth  the  gastric  disiu'der  and  the  cunstipution  are  treaki 
Ten  minims  of  duid  extract  of  caseara  sitgradu,  with  20  grain* 
of  bicarbonate  of  sothuni,  7  to  1 0  minims  of  tincture  of 
donna,  I  drachm  of  glycerine  and  I  ounce  of  water  art 
be  given  three  times  daily  Ijefore  meals.  A  mixture  such 
this,  in  conjunction  with  dieting,  ijs  frequently  all  that 
necessaiy  to  give  coniplete  relief  in  ci^ises  of  chronic 
disorder  with  constipation. 

Aioes   and    Ahnn, — Aloes    is  one   of   the  remedies 
serviceable  ui  the  treatment  of  r [ironic  constipation  in  diseitt' 
disorders.      It  may  l>e  given  either  in  the  form  of  extract 
or  of  aloin,  which  is  a  crysUdhne  substance  obtained  fromal««*| 
The  dose  of  tlie  extract  is  2   to  3  grains,  and  of  aloin  |  U» 
grains.    Aloes  is  contained  in  pUula  rhei  composita,  and  is  oae 
its  active  ingredients.     For  the  treatment  of  chronic  constipaliflii 
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aloes  in  the  form  of  extract  or  of  aloin  ia  usunlly  givt-u  in  tha 
foriii  of  pill  eoiiibiued  with  strychnine  and  helkdonoa,  or 
sulphate  of  iron,  as  in  the  so-eolled  *'  dinner  pills/'  In  the 
construction  of  a  dinner  pill  the  dose  of  the  purgative  must 
be  small,  inasmuch  as  anything  Hke  pui^iug  is  not  desintble 
in  the  treatment  of  chronic  constipation.  The  best  form  of 
dinner  pill  is  as  follows : — 

Extract!  belladonffi    ,  gr.  is. 

Ex  tract  i  uucis  vomica*  .  gr,  ss. 

£xt<  aloes  laocotrinaf  ,  .  .  ,  gr*  iL 

To  be  madd  into  a  S-grain  \<\\\  with  aoap  or  witb  |K)wd«red  liquorice 

root  and  treacle. 

This  pill  may  be  nuMlified  in  several  ways.  Extract  of  byoscy* 
anms.  1  gniin,  may  be  substituted  for  extract  of  belladonna, 
in  cases  where  patients  are  sensitive  to  the  action  of  belladonna. 
Aloin,  |r  giiiin,  nuty  be  substituted  for  tlie  extract  of  aloes^  and 
■J  or  1  grain  of  sulphate  of  iron  added  to  each  pilL  Thus  a 
useful  piU  is  composed  of  |-  grain  each  of  aloin,  extract  of  nux 
vomica,  extract  of  belladonna,  sulphate  of  iron,  powder  of  my  nil, 
end  soiip,^  Powder  of  ipecjicnanha,  4  grain,  is  in  some  cases 
a  tiseful  substitute  for  tlie  extract  of  belladonna.  Podopliyllin 
resin  in  \  grain  doses,  ami  euon}  iniu  in  1  gniin  doses,  are  consti- 
tuents in  some  dinner  pills,  btit  these  are  not  so  generally 
useful  as  the  pills  just  described. 

Dinner  pills  are  to  Ih^  taken  daily  witli  the  last  meal,  viz. 
between  7  to  9  P.Jt  Their  action  is  occasionally  aided  by 
an  occasional  saline  drauglit  (p.  310)  before  breatfast,  or  Viy 
substituting  occasionally  a  pui-gative  evening  pill  for  the 
dinner  pill,  either  a  mercnrial  and  colocynth  pill  (p.  811)  or  a 
colooynth  and  hyoscj-aoius  piU  (B.R). 

On  the  Use  of  Alcohol  in  Ajfedmis  of  the  Sto7na4:/i. — In  a 
pure  form  diluted  alcohol  is  a  stimulant  to  secretion ;  when 
undiluted  or  in  the  form  of  beer  or  wine  it  is  an  irritant  to 
the  stomach,  causing  hypei-seci-etion  after  a  time,  Vait  at  tirst 
greatly  delaying  the  chemical  procesaes  of  digestion. 

In  the  ti^eatuient  of  stomach  disorder,  tw^o  points  must 
always  be  borne  in  mind  ;  (1)  as  to  whether  alcohol  iu  any  form 
^  Sir  Andrew  Clark,  Lanfd,  Jan.  1,  1887. 
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IS  ut  be  allnweil  as  lux  article  of  tliet^  or  {T\  whether  it  is  to  be 
given  meiliciuallv.  These  two  conditions  must  be  weighed  dis- 
tincfc  from  each  other  In  allowing  alcohol  as  an  article  of  diet. 
r.he  suice  of  irritation  and  irritability  of  the  stomach  itself  must 
be  considered,  as  well  as  the  kind  of  idcohoUc  drink  to  be  allowed. 
Tims  in  all  acute  states  of  the  stomach,  alcohol  in  any  form 
given  by  the  mouth  is  harmful:  in  acute  and  chroni-  _  ' 
irritiition^  in  acute  catarrh,  and  in  the  subiicute  exac^ 
of  ehranic  catarrh,  in  irritable  comlitions  of  the  stomach  purely 
ner\^ous.  and  in  chronic  iilcer  in  young  adults,  alcoholic  drinks 
do  harm  and  must  be  withheld.  When,  however,  the  acute 
or  subacute  condition  is  past,  the  blandest  forms  of  alcoholic 
drinks  *is  an  iirticle  of  diet  alone  are  U\  be  allowed,  y\z.  the 
ardent  spirits  much  diluted,  and  taken  in  small  quantities  with 
meals.  Afterwards,  well -matured  claret  and  champagne  are 
atimissible,  but  not  the  heavy  or  acid  wines — ^Burgundy,  port, 
or  claret  Allowing  alcoholic  drinks  in  these  cases  is  a  con- 
cession to  the  patient  anil  not  a  net^essity  in  the  treatment. 
On  the  other  hamU  in  not  a  few  crises  of  gastric  disorder, 
alcohol  has  to  be  prescribed  as  a  remedy*  It  is  always  best 
given  in  stomach  ilisiirder  as  matured  whisky  or  brandy,  some- 
times iis  Bi>nleaux.  Port  ivom  its  acidity  is  always  inadmissible. 
It  is  always  to  be  given  with  f<x>d  and  much  diluted,  and  the 
amount  to  be  given  daily  is  dependent  on  the  general  condition 
of  the  patient.  As  a  rule  three  or  four  tablespoonfuk  daily  is 
sufficient  in  the  treatment  of  gjistric  disun^lers.  The  eases  in 
which  it  is  to  be  prescribed  are  those  of  gastric  insufficiency, 
and  especially  when  tliis  is  permanent.  It  acts  here  as  a 
stimulant  to  secretion  and  to  the  nervous  system.  In  c^ses 
of  ulcer  in  middle  or  old  age,  where  there  has  been  no  recent 
hsematemesis,  alcohol  is  fre<|uently  of  benefit,  although  car 
must  Ije  exercised  in  its  use.  In  cancer  also,  and  in  all 
of  degeneration  of  the  mucous  membranes,  it  may  be  gi^ 
with  benefit. 

A  word  may  be  added  regarding  other  food 
taken  as  drinks.  In  all  cases  it  is  best  to  proscribe  tea,  except 
as  a  flavouring  agent  for  milk ;  coflee  may  be  given  in  the 
same  way.  Although  cocoa  is  allowable,  its  continued  nse  is 
as  a  ride  objectionable  to  the  patient 


CHAPTER  XI. 

TREATMENT  OF  ACUTE  AND  CHRONIC  AFFECTD  iNS 
OF  THE  STOMACH— CoiUimed. 

Tbeatjiest  bv  Diet. 
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The  principles  to  l>e  observed  in  the  selection  ui'  a  normal  diet 
have  ah^eady  been  fully  discussed  (Chapter  L),  aa  well  as  the 
varying  digestibility  of  articles  of  diet  and  the  effect  of  food 
accessories  on  nonual  digestion  (Chapter  II.),  In  Chapter  TIL 
food  was  considered  as  a  cause  of  disordered  digestion,  and 
through  all  the  preceding  page^,  the  relation  of  diet  to  gastric 
disorders  has  been  constantly  under  consideration^ 

It  now  remains  to  discuss  to  what  extent  the  diet  has 
to  be  varied  fi'om  the  normal  to  suit  the  altered  digestive 
capacity  of  the  stomach  and  to  prevent  the  food  doing  harm 
in  functional  and  organic  diseases  of  the  organ.  It  must,  in 
the  first  place,  be  a  paramount  object  to  ensure  the  almorption 
into  the  system  of  a  certain  amount  of  nutriment,  wMcli  may 
require  to  be  small,  as  when  the  patient  is  continuously  at  rest 
in  bed ;  or  may  have  to  be  nearly  the  normal  amount,  as  when 
the  patient,  althuugh  sutfering  from  disordered  digestion,  is 
obliged  to  follow  his  occupation.  How  to  accomplish  this 
with  the  least  change  of  the  individual  habits  is  the  aim  of 
dietetics  in  gastric  disorder.  For  acute  and  severe  gastric 
disorder,  the  dietetic  treatment  is»  as  a  nile,  simple  and  easily 
carried  out,  since  the  patient  is  an  invalid,  incapaljle  of 
working ;  but  it  is  in  the  chronic  cases,  especially  those  with 
acute  or  subacute  exacerbations,  that  dietetic  ti'eatment  is  diffi- 
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cult  of  application  anil  often  appears  to  fail,  chiefly  because, 
when  the  patient  feels  better,  he  returns  to  old  in  discretions  of 
diet,  with  a  necessary  recurrence  of  symptoms. 

In  the  dietetics  of  gastric  disorder  there  are  several  genenJ 
points  which,  fii'st  of  all,  deserve  attention,  all  of  which  are 
corollaries  of  tlie  statements  re;^ardiug  diet  previonsly  dis<.*-tissw1 
(Chapters  I.,  II.,  and  IIL^     There  is  no  such  thing  as  a  detinite 
diet  for  gastric  disorders.      Even  in  acute  conditions  no  definite 
prescription  of  diet  can  l>e  laid  dowii  as  suitable  for  all  CJi^^a. 
This  is  still  more  so  in  chronic  gastric  disorders,  in  which  great 
idiosyncrasy  with    regard  to  food   is  met  with.      In    chnnuV 
eases,  therefore,  the  patient  has  to  be  consulted  as  to  wbat 
agrees  and  what  does  not  agi*ee.     The  statements  made  uiaj 
be  fiinciful ;  they  often  are,  hnt^  on  the  other  hand,  they  an? 
nc»t  uncommonly  correct,  as  up  to  a  certain  point  the  patient  is 
the  iKBSt  judge  of  the  discomfort  produced  by  a  particular  nrUcJe 
of  diet.     Failure  in  the  treatment  of  chronic  gastric  disordijr 
is  not  infrequently  to  be  ascribed  to  insufficient  imjuiry  of  the 
patient  as  to  the  etl'ect  of  particular  articles  of  diet  in  prodtio 
ing  the  symptoms  from  which  he  sufifere. 

The  three  objects  to  l>e  home  in  mind  in  the  dietetics  rf 
gastric  disorders  are : — 

1.  To  give  the  patient  in  the  day  only  just  as  much  fee 
as  the  stomach  can  thgest  and  manipulate. 

2.  To  remove  the  irritants  from  the  diet. 
Jl.  To  remove  the  substances  which ^  in  crises  of  l.H>ct 

fermentation  of  the  food,  are  decomposed  by  bacteria. 

On  the  second,  which  is  by  far  the  most  important  que 
in  the  dietetics  of  gastric  disorders,  the  first  statement  to  a  ^^ 
extent  depends. 

1.  Tv  give  the  Patiait  onbj  jt(M  as  mu4^h  Food  as  the  SimoA 
can  Dhjest  ami  Manipulate, —  Digestion  of  the  ftjod  in  the 
stomach  is  not  quite  the  same  as  manipulation.  In  healthy 
conditions,  as  has  been  shown,  the  f**ud  may,  from  its  chamcter 
and  bulk,  be  with  dilficulty  manipulated  by  the  8toniach«  u* 
the  peristalsis  may  diminish  l>elbre  chemicid  digestioD  ii 
complete,  and  so  the  last  portions  of  tlie  meal  are  not  expelled 
into  the  duodenum.     In  disorder  and  disea^^e  of  the  stonuurh 
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insufficient  digestiuu  and  insufficient  mani]mlatioii  of  the  food 
is  often  present,  due  either  to  a  deficient  secretion  of  the 
gastric  juice,  or  to  deficient  motor  activity  of  tlie  stomach,  or 
to  both. 

Thus  in  gastric  insuflicieucy,  the  conditions  to  deal  with 
are  a  deficient  secretion  of  gastric  juice  and  a  deficient  motor 
activity,  the  latter  being  in  some  cases  the  more  prominent 
condition. 

In  gfistric  catarrh,  acute  and  chronic,  Ixitli  secretion  and 
motor  activity  are  atrected,  in  the  more  acute  cases  even  to 
complete  abeyance  of  the  functions  of  the  stomach- 
In  gastric  irritation,  a  deficiency  of  function  is  not  present 
in  the  early  stage,  although  later  a  deficient  motor  activity  of 
the  organ  may  l}e  observed 

In  chronic  ulcer,  the  digestion  may  Ijc  normal,  or  there 
may  be  gastric  insufficiency  or  hypersecretion.  In  cancer 
there  may  be  gastric  catarrli  as  well  as  gastric  insufficiency. 
In  all  cases,  except  those  of  gastric  irritation,  the  tendency  is 
to  ddatation  (motor  weakness)  of  the  organ,  associated  with 
deficient  secretion. 

Hence  in  the  majority  of  cases  of  gastric  disorder  tlie 
food  has  to  be  diminished  in  quantity ;  in  the  acuter  cases,  it 
may  have  to  be  completely  withheld  by  the  mouth.  It  has 
to  be  diminished  in  quantity  by  tlie  moutli  in  the  following 
conditions : — 


L  In  gastric  insufficiency,  because  of  the  deficiency  in 
function  of  the  organ. 

2.  In  giistrie  cataiTh,  l^ecause  of  the  deficiency  in  function 
and  of  the  irritability  of  the  organ. 

3.  In  gastric  imtation,  l>ecaiise  of  the  irritability  of  the 
oi'gan. 

4.  In  chi'onic  ulcer,  as  a  means  of  treatment  of  the  ulcer 
by  rest,  or  because  of  the  presence  of  gastric  insufficiency  or 
catiirrh. 

5.  In  many  cases  of  cancer,  on  account  of  dilatation  of 
the  organ,  and  on  account  of  the  gastric  insufficiency  or 
catarrh. 

Diininution  in  the  quantity  of  the  food  is  not  the  only 
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;>niri:  ♦.  ^  trr.-n»i»*fj  '..■  Im  ruiKi  trrieiea  must  l>e  •ligesoi^Ie 
xT\(\  -aj^ilv  nunuMiiiirr^i  rv  "iir  itomach.  This  rma  alreiuij 
ijp^m  fnlly-   ii.v-:irw#^t    '.iuir.rer  IL.,  ind  iieeti  >iiir  lie  reEerreft  Co 

.!»  h*^  ^eronr!  iliUt*.  rVrt^iin:!  iV  'jhe  moTitli  may  have  co  c« 
^/imnlftKlv  ^tnriTMHi.  .mti  /Pt-riii  reetiin^  ^ufaatinitetL  The  ••omar 
tiionfl  '»K  \hR  -rninarh  in  vhicK  rhia  is  iniLicace<l  are: — 

1.  \i-rAX^,  ^nsmn  .mtiitioa.  in  -iome  «:!aae3  ot'  wfaiefa.  6)«:ii 
must   >    .virlihpici   :br  'hirtvHix  hours  -^r  mDre  t5o  alluw  the 

2.  Arnfe  i.'iHtrn  'ariirrh  imt  sfjme  « rases  of  -mhacute  caairriL 
:>.    fn  r>af*f^.s   ■)?■  in^r   irrinmiiity  of  rhe  .-^romaeh,  wfaetber 

r|iu»  ^.hii'tly  ^n  :iMr/niiH  iiTiniiiiiiry.  or  to  catiirrh,  or  ulcer,  in 
whif^h  iill  iVirwi  in  rftjerreil  iv  :he  ')riaii.  after  causing  great 
ftpiopHtnV.  pflin  '.-•.ftf*  p.  o4l  . 

2.  TV/  )'''ntnrs'  frvittniU  /row  tii*'.  Bi^t. — This  is  the  second 
rihjf^rit,  r/>  \}f\  kept  ill  view  in  the  'lietetic  treatment  of  all  cases 
of  rli«ftart^'  of  the  ^tomjii-.h,  wliether  fimcti^jnal  or  oramie.  An 
wrlinaryrliftt  which  in  hefildi  prrnhicea  no  svmptoms,  in  gastric 
(\\9f->\p>i\  \^  thf'  f"A.\\:*K  of  varioi;.^  syniptonw.  5«:>me  of  which  are 
<lir^-'My  i<AaXM  t.o  rhf;  -.torr.-i*  h.  onhers  .irt  retVrreJ.  The  mixed 
f/»/i«l.  fh/M'for*'.  /i^t-?  M.-*.  ,iri  irrir^iiit.  It  i.s  the  object  of  ti*eat- 
iri'Fif,  f/»  it'Uitr.t'  t.h^-.  iiioy.t  irritant  r-iiinUiioe?  from  the  dietary. 

In  f ii^f'^x  of  t/'i-fri^:  in-iifrir:i»nry,  pi.stric  irritation,  and 
chionir  Mitiinh.  IIiIm  n^rnova!  of  the  imtant  food  articles  from 
II  ili'f.  i-j  in  innny  nm^A  fill  tlj;it  is  essential  in  tlie  treatment 
of  Ihi' '»pp.  \vh<n  conihiniMl  witli  Miniple  medicinal  treatment. 
In  hIIh'i  nmiv4.  mm  Huh  juhI.  heen  stated,  all  food  may  disagi'ee 
nwinr,  !•»  Ili»'  inilMMlily  of  tlie  orj^an. 

TIh'  rhirf  jititMnt  suhstanees  in  the  dietary  of  gastric 
ilimmliM  »  uu\\  iu',{\in  he  mentioned  (Chapter  TIL): — 

J  >     |<  .■■.....■.,'.<  ffi,-  ^;v./  if<t'l/: — 

Ti^o  \^^^y  a  x\\\i{u\\{\  of  orjT.inie  acids  or  Siilts  ^acetic,  lactic. 

\\  ,'\i.',,:\,*   ;^^.^^;:-;   i^t'  v^u^^■'^.yvira:cs — stamh  and  su^Lir 
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J)  A8  regards  the  Food  Accessories  ;— 

AH  food  accessories  are  irritants,  or  tend  to  become 
irritants,  in  ga^^tric  disorder,  especially  when  taken  in  any- 
thing like  a  concentrated  form.  The  mast  important  are 
alcohol,  aad  especially  the  acid  wines  and  beer,  tea  and  cofiee, 
pepper,  spices,  and  hot  sauceii. 

In  determining,  therefore,  a  diet  for  crises  of  gastric  disorder, 
the  main  points  to  be  rememljered  are  that  the  food  must  be 
bland  and  digestible ;  must  not  contain  too  much  carbohydrate 
or  fat,  or  too  much  cellulose;  and  that  fixid  accessories,  while 
necessary  for  flavouring  must  be  allowed  with  great  caution,  iii 
small  quantity  and  much  diluted. 

3.  To  remove  the  Subsiaiwcs  which,  in  cases  of  Bctcterial 
FermefUation  of  the  Food^  are  decomposed  hy  Bacieria, — This  is 
the  third  object  of  dietetics  in  gastric  disorder.  In  unld  cases 
of  fermentation,  such  as  occur  occasionally  in  the  course  of 
gastric  insufficiency,  the  carboliydrates  of  the  diet  must  be 
diminished  in  quantity,  and  in  some  cases  completely  with- 
held from  the  diet.  When  bacterial  fermentation  is,  however, 
continuous  and  well  marked,  as  in  dOatation  of  the  stomach, 
complct'C  witfidrawal  of  the  ca  r!  why  drat  es  from  the  diet  is  an 
essential  to  ti^eatmeuL  All  food  articles  containing  starch, 
•iiuch  dextrin  and  sugar  are  to  be  withdrawn,  at  any  rate  for 
a  time. 

From  these  general  coiisitlerations^  we  may  pass  on  to  a 
more  detailed  discussion  of  the  alterations  of  the  diet  to  l»e 
adopted  in  the  treatment  of  gastric  disorder.  From  what  has 
Vieen  said,  it  is  evident  that  the  diet  to  be  adopted  in  each 
particular  ease  of  dLsease  or  disorder  cannot  be  rigidly  defined. 
Even  in  organic  dise^ise  of  the  stomach,  no  particular  diet  can 
l*e  nniversidly  recommended.  The  diet  has  to  be  regulated 
according  to  the  degree  of  alteration  in  the  functions  of  the 
organ,  acx-ording  to  the  degree  of  irritation  and  irritability  of 
the  organ,  and  according  to  the  nature  of  the  organic  disease 
presentr — Intlammation,  degeneration,  ulcer,  cancer.  A  prac- 
tical account,  therefore,  of  the  dietetics  of  gastric  tliseases  is 
more  or  less  of  an  empirical  nature,  a  particular  change  of  the 
diet   being  indicated   by  symptoms   or  groups  of  symptoms. 
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3 2 2       TREA  TMENT  OF  STOMACH  AFFECTIONS. 

Dietetic    treatment   will,  thei-efore,  be  considered  under    the 
following  headings : — 

1.  Changes  of  diet  in  chronic  gastric  iiTitation  and  in 
chronic  gastric  catarrh. 

2.  Changes  of  diet  in  gastric  insufficiency. 

3.  Changes  of  diet  in  great  irritability  of  the  organ : 
shown  by  pain  and  vomiting. 

4.  Changes  of  diet  in  great  flatulence  and  in  acidity, 

5.  Changes  of  diet  in  dilatation  of  the  organ:  (1)  with  or 
without  bacteriiil  fermentation,  (2)  with  or  without  pyloric 
obstmction, 

6.  Changes  of  diet  in  organic  disease  of  the  organ :  ulcer 
and  caixiinoma. 

1.  Chmige^  of  Diet  in  Chronic  Gastric  Irritation  and 
Vhnmic  GaMric  Catarrh, — The  tUetetic  treatment  of  these  two 
conditions  may  be  considered  under  one  Iteading,  since  not  only 
does  chronic  gastric  irritation  pass  int^  chronic  catarrh  in 
many  cases,  but  in  both  there  are  symptoms  of  initation 
of  the  organ.  Pathologically,  however,  there  is  a  difference, 
inasmuch  as  in  chronic  gastric  catarrh  there  is  a  diminished 
secretion  of  gitstric  juice,  especially  of  the  hydrochloric  acid, 
and  an  mcre^ised  secretion  of  mucus ;  whereas  in  the  majority 
of  cases  of  gastric  irritation,  the  secretion  of  gastric  juice 
is  not  diminished,  and  there  may  be  an  excessive  secretion 
of  hydrochloric  acid.  In  these  cases  dietetic  ti^eatmenl 
goes  hand  in  hand  with  the  medicinal,  whicli  is  essential 
for  the  relief  of  the  patient.  The  medicinal  treatment  may 
in  individual  cases  be  quite  difierent  in  tlie  two  cases,  but 
practically  the  dietetic  treiitnient  is  the  same. 

Patients  do  not  seek  advice  at  the  first  unset  of  the 
symptoms  in  these  couditious,  but  after  a  period  of  one,  two, 
or  three  montlis,  during  which  the  distress  of  digestion  is 
gradually  increasing,  and  they  come  with  a  history  of  previous 
attacks  similar  to  the  present.  The  featiu'es  of  the  attack  ore 
important  from  tlie  point  of  view  of  dietetics.  At  first  the 
distress  is  oidy  after  the  largest  meal  in  the  day,  then  after 
each  meiil,  tlien  early  morning  symptoms  come  on ;  tea  during 
the  day  being  found  to  disagree  is  given  up ;  alcoholic  drinks, 
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altlioiigh  ihej  may  di&agree,  are  rarely  given  up ;  meat  is  then 
eliminated  from  the  diet,  sometimes  potatoes,  until  at  the 
time  of  the  first  visit  patients  say  that  every  tiling  disagrees. 
There  may  have  been  occasional  vonn'ting :  in  the  case  of  gastric 
irritation  tlie  lifpiid  being  acid  and  irritating  \^  the  mouth  : 
in  that  of  gastric  catarrh,  containing  mucus  but  not  h-ritating, 
unless  there  is  an  excess  of  organic  acids  in  the  diet  or 
ferinentation  is  present.  The  patient,  indeed,  comes  in  what 
may  Ije  called  a  subacute  exacerbation  of  the  contlition.  The 
dietetic  treatment  depends  on  the  intensity  of  the  symptoms, 
and  the  main  i|neslion  to  decide  is  wliettier  the  patient  is 
to  Ije  placed  on  a  strictly  liquid  diet  or  on  a  modified  ordinary 
diet,  lloth  these  measures  are  temporary,  and  with  medicinal 
treatment  may  give  instant  relief  to  the  more  ui^ent  symptoms. 
The  prescription  of  a  temporary  liquid  (Uet  depends  on  the 
severity  of  the  symptoms  of  irritation  of  the  organ.  It  is  rarely 
necessary  in  cases  of  gastric  irritation,  but  in  cases  of  chronic 
gastric  catarrh,  where  the  symptoms  gradually  increase  till  at 
the  first  visit  the  [latient  complains  tliat  all  food  disagrees  and 
that  voraiting  occurs  every  day  or  every  two  days,  a  liquid 
diet  is  an  essential  to  treatment.  This  may  be  prescMibed  in 
the  following  forms  :— 

Sirici  Liquid  Diet — Cow's  milk  alone  is  to  be  taken ; 
boiled,  and  cooled  to  the  temperature  that  is  most  palatable. 
Hot  milk  in  such  causes  not  infrequently  causes  pain,  as 
well  as  cold  milk.  A  tumblerful  of  milk  is  to  be  taken 
every  two  hours  regularly  day  or  night,  bo  that  three  or 
four  pints  of  milk  are  taken  in  tlie  twenty-four  lioui-s.  Tlie 
patient  need  not  Ijc  in  bed,  but  must  rest  most  of  the  day, 
although  a  short  walk  of  half  an  hour  twice  daily  is  advisable. 
Some  patients  can  pui-sue  their  ordinary  avocation,  if  not 
laborious,  on  this  diet.  Constipation,  the  only  serious  trouble, 
is  to  be  tre*ited  as  previously  directed  (p.  309).  Beef- tea,  not 
soup,  may  occasionally  be  allowed  as  a  change  to  the  milk,  and 
a  little  coffee  in  the  milk,  just  to  flavour  it,  is  agi^eable 
to  the  patient. 

The  duration  of  the  treatment  hy  liquid  diet  of  these 
chronic  cases  (wliich  have  been  aggravated  by  lack  of  attention) 
depends  on  the  results  obtained.     In  all  cases  of  gastric  irrita- 
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d&j8,  and  the  diet  may  then  W  modified;  in  cases  of  chroniei 
catarrh,  the  same  result  mar  follow,  bat  not  iBfrequently  the 
liquid  diet  has  to  be  oootiniied  for  a  much  longer  time — firom^ 
two  to  four  week& 

This  initial  and  temporary  treatment  with  a  liquid  diet 
gives  relief  to  the  dialiBB  of  digeetiaa  and  to  the  vomiting  in 
the  majority  of  caees. 

A  modified  liquid  did  may  now  be  adopted,  and  this  may 
be  prescfibed  from  the  fir«t  if  the  symptoms  are  not  rery 
fievere.  In  the  modified  milk  diet  carbohydrate  food  is  added, 
and  the  patient  is  allowed  to  divide  his  food  into  three  meals, 
to  be  taken  at  8  A-SL,  12  to  1  midday,  and  5  to  6  rm. 
Carbohydrate  food  is  not  to  be  given  if  there  are  signs  of 
bacterial  fermentation  of  the  food  in  the  stomach,  unless  this 
is  readily  prevented  by  means  of  medicinal  treatment. 

Meat  juice  is  a  convenient  adjunct  to  this  diet.  It  is 
prepared  by  finely  mincing  good  beef,  covering  with  odd 
water,  and  adding  a  little  salt  After  standing  for  one  to  two 
hours,  the  juice  may  be  expressed  by  means  of  a  lemon-squeezer. 
Two  or  three  ounces  of  meat  may  be  used,  and  pr6\ions  to 
mincing,  it  must  be  lightly  broiled,  in  order  to  sterilise  the 
surface 

For  breakfast  at  8  A.M. :  bread  and  milk,  made  wit]]  the 
crumb  of  white  bread  and  passed  through  a  sieve ;  or  milk, 
boiled  with  two  tablespoonfuls  of  liaked  flour,  which  has  been 
baked  till  it  is  quite  brown  but  not  burnt 

For  the  midday  meal,  1 2  to  1 ,  milk  imtl  Benger  s  food,  made 
quite  thin,  vnth  the  white  of  an  unboiled  egg  l)eaten  up  in  it, 
a  little  salt  being  added.  Arrowroot  (Bermuda  or  St  Vincent} 
may  be  suhstituteil  for  the  Bengers  food,  or  one  or  two  table- 
spoonfuls  of  meat  juice  added  instead  of  the  egg* 

For  the  evening  meal,  5  to  6  P.M.,  a  basin  of  milk  as  at 
breakfast  In  between  meals  the  patient  may  be  allowed  a 
small  quantity  of  milk,  with  a  flavouring  of  coffee  or  in  some 
cases  of  tea,  and  at  bedtime  a  glass  of  milk,  which  may  hv 
drunk  then  or  during  the  night  Modifications  will  have 
to  be  made  in  the  diet,  according  to  the  results  obtaine*!  ;  if*  ii 
causes  distress  the  amount  of  solid  food  must  be  diminished ;  if 
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it  agrees  more  fond  must  be  addetL  To  sotne  patieuts,  milk 
iu  any  form  is  iinpleasuut,  iiiul  in  others  it  disagrees.  In 
veiT  few  instances,  however,  is  it  necessary  to  witlidraw  milk 
altogether  irom  the  ilietary.  For  the  full  milk  {h\  the  milk 
containing  the  eream),  fresh  skirinned  milk  (centrifngalised 
milk)  may  In?,  substituted  and  made  palatalile  Ijy  flavouring 
with  a  little  cotl'ee  or  cocoa.  Tlie  dietetic  value  of  the 
skimmed  milk  may  lie  increased  by  beating  up  witli  it  the 
white  of  an  egg,  or  adding  a  tablespoonful  of  meat  juice 
prepared  in  the  manner  described  above.  Tt  is  advisable  also 
to  give  null  ted  foods  {p.  3M9)  with  siicli  a  diet,  and  occasion  - 
ally  to  allow  a  little  freshly  made  beef- tea. 

Tlie  lengtli  of  time  during  which  the  patient  takes  tliis 
modified  milk  diet  depends  on  its  etfects;  it  may  have  to  be 
taken  with  modifications  for  some  weeks.  During  its  con- 
tinuance ita  effects  must  be  carefully  watched,  especially  if 
there  is  any  tendency  to  bacterial  fermentation  in  the  stoniacli, 
as  the  lactic  acid  or  other  acid  fermentatitm  may  occur  and 
undo  all  the  good  effects  of  the  diet.  In  this  case  the  amount 
of  milk  nnist  l)e  dinuinslied  and  its  place  taken  partly  by 
skimmed  milk  and  partly  by  beef-tea.  iloreover,  it  may  be 
found  advisable  to  give  as  a  midday  meal  either  boiled  fish  or 
scraped  underdone  l>eef-steak,  as  in  the  next  diet  to  be  described. 

Mixed  MUk  and  Solid  IHel, — Tins  diet  may  be  considered 
JUS  a  modification  of  the  last.  It  is  to  be  i)reseriljed  either  in 
the  gi'aduated  dieting  of  patients  who  come  with  the  symptoms 
described,  \\z.  those  associated  with  the  sulmeute  exacerlmtions 
of  chronic  gastric  irritation  and  gastric  catarrh,  or  it  may  be 
prescril>ed  froui  tlie  first,  without  the  stages  of  the  liipiid  or 
niodifietl  liquid  diet 

Til  is  ihet  may  lie  given  in  two  fijrms.  Tlie  first  consists 
of  boiled  milk  and  carbohydrate  fuiKh  pjunded  fish  or  chicken, 
scraped  steak,  or  beaten  eggs,  and  bread  and  butter.  The 
.si'cond  consists  of  the  same,  except  tliat  tlie  Hsb  need  not  be 
jKiunded  nor  the  steak  scrapeil,  and  chicken  or  iiigeon  may  be 
allowed,  with  cocoa. 

The  meals  may  be  distributed  as  follows : — 

\st  iJkt. — Hreaklast  at  8  a.m.,  consisting  of  milk  boiled 
with  bread,  baked  flour  or  Gennan  rusks. 
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Mitlday  meal  at  12  to  Impounded  fisli  or  scrapeil  Btmk 
and  bread  and  butter.  Tlie  fish  is  to  be  boiletl,  do  sauee 
added,  and  l>efore  being  eaten  all  bones  are  to  be  removed,  and 
the  tiesh  pcninded  in  a  mortar  or  passed  through  a  sieve.  It 
is  to  be  eiiten  wann  and  a  little  milk  mixed  \vith  it  Plaice 
without  the  skin,  and  haddock  and  sole  are  the  l>est  kinds  tn 
use;  mackerel,  or  the  heavier  fish  as  cod,  turbot,and  halibut  being 
inadmissible-  Scraped  steak  is  prepared  as  follows :  8  or  4 
ounces  of  good  nunp  steak  or  fillet  steak  are  lightly  brc»iled  with 
a  little  salt,  it  is  then  cut  and  scraped  with  a  knife,  so  that 
the  red  pulji  is  separated  from  the  shreds  of  membrane.  Tlie 
scrapings  are  spread  on  thin  bread  and  butter  with  no  crust 
or  mixed  with  tine  bread  crumbs,  a  little  salt  being  added. 
Tlie  scmpings  may  also  be  mixed  with  milk^  not  too  hot,  and 
dnmk  with  it. 

Evening  meal,  5  to  6  I'.M, — Bread  and  l>utter  with  u  cup 
of  thin  ccKioa  made  with  a  lai^e  quantity  of  milk,  the  whoh* 
being  strained  to  remove  the  undissolved  particles. 

In  between  these  meals  and  during  the  night,  a  glass  u\  njiix 
pre\iously  boiled  an<l  cooled  may  l»e  taken. 

2n(l  i?if^^This  is  the  same  as  the  first,  except  that  for 
the  nddday  meal,  boiled  fish  may  be  taken,  without  pounding, 
or  the  wing  of  a  boiled  cldckeu,  or  the  l>reast  of  a  roast  pigeon. 
No  flavoured  sauces  are  to  be  addeil.  In  many  cases,  tender 
steak,  especially  fillet,  i]ot  too  much  broiled,  m^y  ^^  prescribed 
as  a  cliange.  Milk  puddings  (made  with  an  excess  of  milk) 
and  custards  are  allowable. 

With  regard  to  both  these  diets,  it  must  again  be  said 
that  the  rationed  metliod  is  to  feel  your  way  witb  the  treat- 
ment;  if  either  diet  disagrees,  reduce  the  amount  of  solid 
food  ;  if  tbey  agi'ee,  an  advance  may  be  made  in  the  diet. 
Both  these  diets  are  of  gi'cat  use  in  commeueiyg  the  treatment 
of  njany  cases  of  chronic  gastric  irritation  and  gastric  catarrh, 
where  the  symptoms,  although  of  two  or  four  months' 
duration,  are  not  severe  and  there  is  but  little  vomiting. 
They  have  as  theii*  basis  the  prescription  of  milk,  fish,  and  bread 
as  ilie  staple  articles  of  food  ;  all  green  vegetables,  potatoes, 
prepared  (cured)  ibods,  and  food  accessories  (alcoholic  drinks, 
tea,  etc.)  being  removed  from  the  diet.     These  diets  have  verj" 
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beneficial  resulta,  combined  with  uiediciiutl  and  liygieiiic  treat- 
ment ;  the  syraiitotjis  abate  in  severityp  the  fiHjd  being  digested 
easily.  Tlie  duration  of  the  treatment  is  a  matter  of  judgment ; 
by  varying  tlie  fix»d  articles  patients  can  subsist  on  such  diets 
and  even  foUow  their  occupation  without  discomfort.  Gradual 
additions  may  be  made  to  the  diet  till  eventually  a  modified 
ordinary^  diet  is  reached. 

Madijud  Qnlinarif  Diet. — A  modified  ordinary  diet  may  be 
described  as  an  ordinary  diet,  which  retaijas  the  most  digestible 
food  articles  and  excludes  the  uidigestible  and  the  irritant. 
No  rigid  rules  can  he  laid  down  regarding  the  digestibihty  or 
indigestibility  of  any  particular  food  article  in  an  individual 
c^Lse ;  for  what  may  be  indigestible  in  one  patient  with  gastric 
diiiorder,  is  digested  without  discomfort  in  another.  It  is  from 
this  point  of  view  inilispensable  for  sueceasful  treatment  U* 
ascertain  from  the  patient  the  effects  of  articles  of  diet  in  pro- 
ducing symptoms.  Again  it  is  necessary  to  refei'  to  the  fact 
that  in  a  diet  there  should  not  be  too  great  a  preponderance  of 
one  class  of  food  stuffs,  and  especially  of  carljobydrates  and 
fats,  which  not  being  digested  in  the  stomach  are  with  difficulty 
manipulated  by  the  disordered  oipin.  The  irritants  in  the 
ftiod  wliieh  have  t^i  be  reranved  from  tlie  diet  for  the  successful 
treatment  of  the  cases  under  consideration  are : — 


1.  Those  vegetables  and  articles  of  diet  containing  a  large 
amount  of  cellulose  in  theii^  composition  :  brown  lu'ead,  oatme^il, 
cabbage,  uncooked  green  stuff. 

2.  Vegetables  containing  an  irritant  active  principle,  sucli 
ELS  turnips,  onions,  asparagus. 

3.  Fruits  containing  a  large  amount  of  organic  acids,  free 
and  combined. 

4.  Alcoholic  drinks  for  the  most  part,  not  only  on  account 
of  the  alcohol,  but  of  the  organic  acids  present. 

5.  Other  foot!  accessories,  especially  tea.  hot  spices,  and 
condiments. 

6.  Lastly,  all  cured  Ibods,  except  bacon,  on  account  of 
tbcir  close  texture  and  the  irritant  liodies  with  wliich  they  are 
impregnated  during  smoking,  or  which  develop  from  incipient 
decomposition. 
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Putting  aside  the  idiosyncrasy  of  the  individual  patient,  a 
list  may  be  made  of  ftiod  articles  and  food  accessories  to  be 
avoided^  and  those  to  lie  taken. 


Food  Articles  to  be  AvomEn, 

1.  Frutml  Food  Artieles. 

Beef  in  many  instances,  owing  to  its  close  u-xture  and  the 
large  amount  of  sareolactic  acid  it  contains.  In  certain  fonus 
it  may  be  given  (p.  326). 

Fork  in  any  form. 

Fvik  :  eel,  cod^  tnrhot,  halibut,  and  all  fried,  dried,  c*r 
cured  fish. 

Tumr  cooked  food,  as  this  hardens  the  flesh  and  makes  it 
indigestible. 

Made  duhrs,  with  rich  sauces. 

Gmiie  of  all  kinds,  i.c,  all  flesh  wliich  has  to  he  hung  unlil 
incipient  decomposition  makes  it  pfdatixble. 

Turkey^  goose,  duck. 

Tinned  and  cured  meats,  prepared  meats,  meat  pasties, 
brawn ;  ham  in  many  instances,  smoked  lish  and  meat. 


2.  Carhokydrate  Food  Articles, 

Foiaiocs  in  many  cases. 

Uiicmked  green  vegtiahles :  celery,  water-cress,  lettuce, 
endive. 

Cooked  vegetables  and  otiier  food  articles  containiitg  mtuk 
celhdose :  cabbage,  brown  bread,  cotirse  oatmeal 

Fastry  mid  all  dose-set  puddings  and  sweet  biscuits 

Lriiant  vegetables :  onions,  shallots,  asparagus. 

All  fruitSf  cooked  or  uncooked »  except  grapes  and  pine- 
apple, if  the  juice  only  is  swallowed. 

3.  Fatty  Food  Articles. 
All  fats,  except  cow's  butter  and  the  fat  in  cow's  milk. 
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4r.  Food  Accessories, 

(a)  Alcoholic  drinks. — Strong  and  acid  wines:  port  and 
sherry. 

All  white  wines  :  Burgundy. 
All  unmatured  wines  and  spirits. 

()8)  Tea  absolutely,  except  to  flavour  milk. 
Cafe  noir. 

(7)  All  hot  spices  and  sauces,  except  nmstard  and  vinegar 
in  moderation. 

Food  Articles  allowed. 

1 .  Proteid  Food  Articles, 

Beef  in  certain  forms  (p.  326). 

Mutton. — The  inside  of  a  loin  chop,  a  cut  off  the  thick 
end  of  a  roast  or  boiled  leg.  Cutlets  without  hot  sauce  or 
seasoning. 

Chicken y  wing  or  breast ;  preferably  boiled. 

Pigeon,  the  breast. 

Boiled  fish  :  plaice,  sole. 

Efjgs,  lightly  boiled ;  best  eaten  d  rAmcricaine. 

All  these  articles  must  be  plainly  cooked. 

2.   Carbohydrate  Food  Articles, 

Potatoes  in  some  instances,  preferably  rubbed  through  a 
sieve. 

Spinach,  fresh  green  peas,  occasionally  caiUiflower,  sea -kale ; 
all  plainly  cooked. 

Arrowroot,  tapioca,  sago,  gro^ind  rice;  made  into  puddings 
with  a  large  quantity  of  milk :  baked  fiour  with  milk. 

IHiite  bread.     In  some  cases  plain,  unsweetened  biscuits. 

3.  Fatty  Food  Articles, 
Butter.     Cream  in  rare  instances. 
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4.  Food  Accesmru^, 

(a)  Alcohdie  drinks  ;— 

Mainred  irhisly  and  hrajidy,  much  diluted  and  taken  with 
meals ;  up  to  one  ounce  daily,  in  two  portion?  X.  \v^t'  u\  W 
taken  between  meals. 

Bordmtw  (claret),  only  matured  wines,  to  be  taken  once 
daily  (two  glasses)  with  the  piineipal  meah 

Champafpie,  drj%  to  be  taken  once  diiily  with  the  principal 
meal ;  one  or  two  glasses. 

The  amount  of  akvohoHc  drink  recommended  is  to  be 
regulated  by  the  liabits  of  the  patient;  as  a  rule  in  the  csases 
under  consideration  they  are  best  avoided  (Chapter  X-  p*  315). 

{^)  Flavouring  agents  allowed  are  a  small  quantity  of 
bitter  almonds,  vanilla,  and  mustard. 

It  may  be  found  in  determining  wliat  diet  to  prescribe  to 
a  patient  with  gastric  irritation  or  chronic  gastric  catan*h,  that 
the  condition  is  aggravated  and  kept  up  by  one  or  two 
articles  of  diet,  and  in  the  treatment  it  may  be  necessary  to 
remove  tliese  only  from  the  dietary.  Thus  it  is  by  no  means 
common  for  food  accessories  to  be  the  chief  cause  of  the 
mischief;  the  abuse  of  tea  or  of  beer,  and  the  practice 
of  taking  of  alcohoHc  drinks  in  between  meals.  It  is  liest 
indeed  in  all  these  cases  to  remove  tea  and  alcoholic  drinks 
from  the  dietary.  Otherwise,  the  most  important  point  is  the 
distribution  of  the  daily  food  into  meals,  and  the  regulation  of 
the  liabits  of  life. 

The  food  articles  allowed  are  to  lie  taken  in  meals  as 
follows  : — 

Brmkfast,  8  to  *J  a.m, — -A  small  basin  of  bread  and  milk,  or 
of  German  rusks  and  milk,  followed  Ijy  a  little  fried  bacon,  or 
a  lightly  boiled  egg.  A  change  may  l»e  made  oc^casionally  by 
having  **  scrambled  '*  eggs,  without  seasoning,  and  a  cupful 
of  milk  flavoured  with  a  dash  of  coffee. 

Lunch  at  1  P.M. — -Coosisting  of  plain  boUed  fish,  with 
white  bread,  potatoes  if  they  do  not  disagiee,  and  spinach  or 
fresh  green  peas.     Instead  of  fish,  the  wing  or  breast  of  a 
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cbicken,  or  the.  ioside  of  a  loin  chop,  or  a  cut  ott'  a  joint  of 
mutton  may  he  taken.  For  drink,  a  tunihlerful  of  chiret  and 
water,  one  sheny  wine-glassful  of  the  wine :  or  whisky  (one 
tahlespoonful)  in  a  tnmhlerfnl  of  water.  A  small  milk- 
plul^Un^^  made  of  rice,  arrowroot,  tapioca,  or  sago,  with  much 
milk,  is  allowable. 

Dimur,  6  to  7  p.m. — Consisting  of  the  same  as  hmch,  hut 
with  no  vegetahles  and  no  pudding.  A  little  wliisky  and 
water  may  he  taken  with  this  meal 


» 


No  fofMl  nr  drink  is  to  he  taken  after  7  P.M.  If  the  hed- 
time  is  after  1  I  p.m.,  a  cup  of  warm  milk  and  water  with  a  plain 
biscuit  mny  he  taken  at  about  10.  This  may  ako  be  taken 
in  tlie  afteruoou  at  al>out  4,  if  the  necessity  arises ;  but  it 
is  better,  provided  there  is  no  sense  of  craving  or  no  sense  of 
fatigue  for  no  fwd  or  drink  to  be  taken  between  lunch  and 
dhnier. 

No  alcoholic  drink  or  tea  is  to  be  taken  tetween  meals,  or 
late  at  night.  After  each  meal  the  patient  should  keep  quiet 
for  lialf  an  hour  or  so,  and,  il^  a  smoker,  one  ]»ipe  or  cigar  may 
be  allowed  after  each  principal  mcab  Exercise  is  to  be  taken 
in  the  morning  and  in  the  evrniug  liefure  dinner. 

Other  points  which  are  important  in  the  dtiily  regulation 
of  the  mode  of  life  of  those  suffering  from  disordered  tligestion 
may  he  mentioned.  The  regulations  previously  mentiont'd,  vix. 
the  regular  partaking  of  meuls,  the  rest  aRer  meals,  the  taking 
of  exercise,  the  abstinence  from  stimulant  or  irritating  drinks 
at  and  Ix'tween  meals,  have  as  their  object  to  i*lace  the 
stomach  under  the  most  favourable  conditions  for  digesting  the 
food  which  is  taken  regularly.  The  lunch  and  dinner  ought 
in  a  dyspeptic  not  to  take  more  than  four  hours  to  digest. 
One  other  aid  to  digestion  is  the  eating  of  meals  in  congenial 
conqmny ;  an  aid  which  is  of  the  gi^eatest  importance  in  those 
who  habitually  lead  a  sedentary  and  isolated  life,  or  in  those 
whose  work  during  the  day  Is  solitar3\  A  change  of  lile  like 
this  to  the  student  and  to  the  literary  man  is  often  of  greater 
importance  than  the  pi^scription  of  medicines  (Chapter  XII.). 

2.  Changes  of  Diet  in  Gastric  hisujficicncy. — In  gastric 
jufiiciency  we  have  to  deal  with  a  deficiency  of  fimction  of 


3^2       TREA  TMENT  OF  STOMA CH  AFFECTIONS. 

the  stomach,  hoth  of  secretory  auJ  of  motor  activity.  The 
deficiency  may  Ije  great,  so  that  permanent  dilatation  of  lh<5 
oi'gaii  oecars  ;  the  dietetic  treatment  of  this  coniiitioii  is  treated 
under  that  of  dilatation  (p.  347).  The  dietetic  treatment  <if 
uases  of  gastric  insufficiency,  otlier  than  those  associated  with 
great  dilatation  of  the  organ,  may  he  considered  under  two 
headings : — - 

(a)  Of  those  eases  of  teviporar^  f/aslric  i'mufficitncy,  in 
which  the  stomach  disonler  is  secondary  to  some  remediabk 
general  condition,  such  im  aniHiiia  and  cldorosis,  the  debilitv 
following  acute  febrile  diseases,  the  debility  of  prolonged  beta- 
tion,  or  the  general  debility  produced  by  the  associatioii  i*f 
prolonged  anxiety  and  work  (see  p.  211). 

(^)  Of   those    cases  of  more  or   less  permanmU  ffostrie 
insufficiency,  where  the  primary  cause  of  the  stomach  disorder 
is  not  remediable   or   permanently   remediable   by   tretit' 
(see   p.   214),      These   primary  causes  are  of  various    k. 
and  are  hoth  geneml  or  local.     The  general  causes  are  such  as 
chronic  wa.sting  diseases — chronic   Bright's  disease  (granular 
contracted  kidney),  pulmonary  tulxjixmlosis,  malignant  disease^ 
and  albuminoid  disease  (due  to  tubeiTulosis  or  syphilis),  and 
chronic   suppuration.      The   local   ciiuses   are   atrophy  of  the 
mucous    membrane    of    the    stomach    wliether    primary,   or 
secondary  to  long  continued  gastric  catarrh  or  to  poisons*  aiiJ 
carcuionia  of  the  stomach- 
Gastric  insufhciency  being,  tlierefore,  either  temporary  or 
per!nanent,  the  ilietetic  as  well  as  the  medicin*J    treatmait 
varies.      It  may  be  added  that  some  cases  of  pulmonar}*  t! 

ciilosis  and  to  a  less  extent  of  chronic  Bright  s  disease, - 

may  at  one  time  appear  to  be  a  permanent  gastric  insufliciencT. 
is  recovered  from ;  this  occurs  when  the  tidierculosis  lx?coi 
quiescent,  and  in  the  intervals  of  the  exacerbations  of  chrt^i 
renal  disease. 

(a)  Dieteiu  Treatment  of  Tcmpomry  Gastric  Inmficimnf, — 
The  dietetic  treatment  of  temporary  gastric  insufficiency  muH 
go  hand  in  hand  with  the  treatment  of  the  general  e<»nditioii 
prtKlucing  it,  and  with  tlie  medicinal  treatment  of  the  stomach 
disorder.     Thus  chlorosis  and  anaemia  must  Ijc  treatt^fd.  lacu- 
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tioii  stopped,  aod  general  tonic  hygienic  regulations  enforced. 
11  le  tliet  to  bt"  prescribed  is  on  the  same  general  lines  as 
previously  indicated,  viz.  to  give  the  organ  only  the  amount 
and  kmd  of  foixl  it  can  digest  and  manipulate,  to  renu>ve  the 
irritants  tiom  the  diet  and  ttj  diminish  the  substances  which 
are  deconipcised  by  bacteria  in  the  stomach ;  lor  in  gastric 
insntticiency  tlie  tendency  is  for  dilatation  of  the  organ  to 
c>ccur,and  In  many  cases  it  predisposes  to  bacterial  fermentation. 

As  a  preliminary,  what  has  lieen  said  (Chapter  X,)  about 
the  etiect  of  alcohol  in  gsistric  insufficiency  may  lie  repeated. 
It  is  perhaps  the  only  stomach  conditinn  in  which  alcohol  may 
l)e  given  with  great  benefit  and  in  which  indeed  it  is  a  useful 
adjunct  to  medicinal  and  dietetic  treatment,  inasmuch  as  it 
stimulates  tlie  functions  of  the  organ.  In  prescribing  it,  the 
same  rules  have  to  be  observed  as  in  cases  of  gastric  irritation  ^ 
viz.  the  adnunistration  of  none  but  n on -irritating  alcoliolic 
drinks,  and  only  with  meals  and  not  bet%veen.  Of  the  other 
focxl  accessories,  tea  is  to  be  strictly  avoided,  but  coffee  and  cocoa 
may  \^  used  as  flavouring  agents  for  milk.  As  regards  the 
fotwl  til  l»e  prescribed  in  the  dietary,  there  is  no  necessity  to 
repeat  what  has  been  said  under  the  heading  of  the  dietetic  treat- 
ment of  gastric  irritation  and  gastric  catarrh,  as  the  dietaries 
there  suggested  are  available  tor  cases  of  gastric  insulliciency. 
Thus  it  may  be  fonnd  in  mild  cases,  that  a  modified  ordinary 
diet  (p.  327)  is  digested  easily,  in  others  a  mb-fd  milk  and 
solid  diet  (p,  325)  has  to  be  prescribed,  Imt  rarely  hm  a  strict 
liquid  diet  to  be  given,  unless  irritation  is  added  to  the 
symptoms  of  insutliciency.  Irritant  articles  of  diet  have  to  be 
removed  from  the  diet,  as  gastric  irritation  is  never  prr>dnced 
if  due  care  be  taken.  Again,  the  prescription  of  food  containing 
too  much  starch  or  sugar  is  to  l>e  avoided  in  vvell-nuirked 
eases  of  the  disorder,  and  when  stareliy  fofnl  is  given  it  must 
be  well  cooked  and  not  concentrated. 

As  the  general  condititm  improves  under  treatment,  so  the 
diet  may  l>e  increased,  and  no  rules  can  btj  laid  down,  except 
the  general  ones  alremly  discussed,  for  the  particular  Axid 
articles  to  be  added  Uy  the  diet  in  these  cases.  One  |>oiut 
must  always  be  borne  in  mind  iii  the  graduated  dieting  of 
patientd,  vLs.  that  if  any   addition  to  the  diet  disagrees  by 
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being  uudigested,  it  must  at  once  l>e  removed  from  the  dietary 
and  another  substituted  or  the  diet  be  allowed  to  remain  }U« 
before. 

(/8)  Bieietic  Treutvunt  of  Fenrutnent  Gastric  Insufieiene^. — 
In  cases  where  gastric  insufficiency  is  pennanent,  the  primarr 
disorder  is  incurable,  bnt  there  are,  as  has  been  sbowu, 
gradation  in  the  degrees  of  gastric  insufficiency.  In 
pidnionary  tuberculosis,  in  chronic  Bright*s  disease,  in  cardiac 
disease^  tlie  primary  disease  may  be  so  much  amcliontted  that 
the  st<juiaeh  can  recover  its  functional  activity,  aUhougfi  in 
advancing  pulmonary  tuberculosis,  not  only  may  the  stomach 
not  recover  but  the  mucous  meiiibrane  may  undergo  tiegeiieni- 
tiou,  as  the  residt  of  c^itarrh.  The  most  typical  eajses  of 
permanent  gastric  iusufficieucy  are  met  with  in  degeuemliou 
of  the  mucous  membrnne. 

Mild  cases  of  tlie  lUsordcr  may  be  treated  by  the  same 
diets  as  those  reconnnended  for  the  curable  cases  of  gastric 
insufficiency.  Many  cases,  however,  have  to  be  treated  by  a 
purely  lif[uid  diet,  or  by  means  of  precUgested  food  It  is  in 
sueli  cases  indeed  that  peptouised  food  is  of  the  greateat  use, 
and  tliat  they  can  be  resorted  to  without  doing  injury  to  thi^ 
organ.  The  administration  of  peptonised  tbod  must,  however* 
be  depemlent  on  tlie  fact  that  the  stomach  cannot  digest  and 
manipulate  sufficient  food  Ibr  the  needs  of  the  body,  and  when 
it  is  fouutl  that  the  stomach  can  digest  even  a  little  food  it 
is  best  to  give  this  along  with  peptonised  food.  Tlie  hUWT 
must  only  take  the  entire  place  of  digestible  food  when  tine 
stomach  is  almost  completely  inefficient, 

Ptrparatkm  of  FephmiMd  iTixx/.— reptonised  food  is 
by  the  action  of  extract  of  pancreas  on  milk  or  meat,  or  lin^ 
gruel  made  from  various  carbohydrates.  The  mode  of  pre- 
paration is  very  simple  and  can  readily  be  learnt  by 
the  sick-room  attendant.  The  only  difficulty  consists  in  the 
kind  of  pancreatic  extract  to  be  used.  Pancreatic  extmclA 
vary  greatly  in  strength,  like  all  extracts  of  fennents.  and  it  is 
practically  impossible  to  ensure  anything  like  a  uniibrmity  of 
strength.  Sir  William  Roberts  recommended  extnuvtion  of 
the  pancreas  by  means  of  weak  spirit,  and  this  w^as  utilised  in 
the    preparation    of   Benger's    lifjuor   pancreatieus,   which    is 
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largely  used  in  the  iiumufacture  of  peptoiiised  food.  The 
trjptic  (proteolytic)  feruient  of  the  pancreas  acts  best  in  a 
slightly  alkaline  inediiim  (equal  to  \  or  1  i>er  cent  of  sodium 
carlioDJite) ;  wliOe  pancreatic  iliastase  acts  well  in  a  neutral 
medium.  Added  to  this  that  the  t'cmperaLure  of  the  digesting 
mixture  must  lie  aliout  40'  C.  (102"  to  104 '  F.)  and  the  con- 
ditions of  jmncreatic  digestion  are  present,  viz,  an  active  ferment, 
an  alkaline  medium,  and  a  warm  temperature.  In  preparing 
]ieiitoni«ed  food  for  administration  by  the  month,  its  flavour 
must  lie  kept  palatable.  The  action  of  trypsin  on  proteids 
(such  as  the  casein  in  milk)  results  in  the  production  of  a  bitter 
substance,  which  has  not  yet  been  isolated,  and  the  bitter  taste  of 
pancreatised  milk  is  frequently  an  insuperable  bar  to  its  lieiiig 
continuously  taken  by  the  patient.  It  is  of  no  moment  if  the 
peptonised  food  is  to  be  administered  per  rectum.  The  bitter 
taste  of  pancreatised  food  may  be  minimised  by  watching  the 
action  of  the  ferment  during  the  preparation  of  the  fooil ;  the 
longer  the  ferment  acts  and  the  more  active  the  ferment,  the 
moio  is  the  bitter  taste  developed.  The  best  way,  thei^efore,  to 
pniceed  is  to  gauge  the  activity  of  the  sample  of  ferment  used, 
by  determining  how  soon  a  distinct  bitter  taste  is  developed  in 
the  prejmration  of  the  first  portion  of  food  by  the  melliud  to 
be  tletfiiled,  and  immediately  stopping  its  action  by  boiling 
the  mixture.  Having  once  gauged  the  acti\ity  of  the  parti- 
cular sample  of  pancreatised  extract,  the  amount  t<3  l>e  used 
and  the  time  during  winch  the  feruient  is  to  be  allowed  to  act 
is  kuowTi  for  subsequent  preparation.  These  precautions  are 
very  necessar}',  since  they  greatly  aid  the  administration  of 
pancreatised  food,  which  may  be  essential  for  the  wellbeing  of 
the  patient 

Pancreatised  milk,  mOk-gruel,  and  beef- tea  may  be  pre- 
pared, and  the  directions  which  follow  are  those  given  by  Sir 
William  liobertsJ 

Fi-ptmi\Mil  3fill\— To  a  pint  of  milk,  add  a  quarter  of  a 
pint  of  water  in  which  20  grains  of  bicarbonate  of  sodium  haji 
been  dissolved ;  heat  the  mixture  to  a  temperature  of  140"*  F. 
(GO"  C.)  and  add  tw^o  tetispoonfuls  of  liquor  pancreaticua  Put 
in  a  jug  and  cover  with  a  cosy  in  a  warm  place.  Digestion 
1  ''  DigoAtion  Atid  Diet,''  ^  200  ei  tt^.,  1891. 
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will  have  advane^  sufficiently  in  an  hour  or  an  hour  and  a 
half;  it  is  then  stopped  by  boiling  the  mixture.  It  is  best  to 
taste  the  mixture  from  time  to  time,  i.e.  after  the  first  \  hour, 
and  to  l»nii  it  directly  the  hitter  taste  is  dlstinrt.  but  not 
excessive. 

A  simple  procedure,  in  that  it  dues  not  involve  the  in*  -f 
the  thermometer,  is  as  follows :  mix  the  water  containiii;^  ihe 
bicarbonate  of  sodium  with  the  milk  tis  directed,  and  divide  the 
mixture  into  two  equal  parts,  boil  one  portion  and  add  it 
when  boiling  to  the  other.  The  mixture  is  now  of  the  desirai 
temperature,  the  liquor  pancreaticus  may  be  added  and  the 
digestion  allowed  to  proceed  as  in  the  firet  case. 

Skimmed  milk  may  sometimes  be  used  with  advantage 
instead  of  the  full  mOk, 

For  convenience  in  the  sick-room,  Sir  William  Roberts 
recoi amends  the  preparation  of  jmncreatised  milk  in  the  cold 
The  tempera tiire  of  the  sick-room  is  60"*  to  65"  F.,  and  tlie 
procedure  is  as  follows  : — 

To  a  pint  of  milk  is  added  either  half  a  pint  of  lime-water 
or  half  a  pint  of  water  eontiiiuing  20  grains  of  bicarbonate  of 
sodium  in  solution;  afterwards  three  teaspoon fuls  of  liquor  i>an- 
creaticus  are  added.  The  mixture  is  placed  in  a  jug  and  allowed 
to  stand  in  the  sick-room  for  three  or  four  hours.  At  the  end 
of  this  time  it  is  ready  to  be  taken,  either  by  itself  or  with  soda- 
water.  If  it  is  to  be  kept  some  time  it  must  Ite  boiled,  other- 
wise it  would  develop  too  bitter  a  flavour. 

Pepioriised  Milk-Gniri. — A  thick  gruel  is  made  by  thoroughh" 
lioiling  in  water,  either  wheat  flour,  arrowroot,  sago,  pearl  l»ariey 
or  oatmeal  While  still  hot  add  to  half  a  pint  of  the  gruel, 
half  a  pint  of  cold  milk  in  which  20  grains  of  bicarbonate  of 
soda  are  dissolved.  The  temperature  vf  the  mixture  is  about 
125''  R  (52"  C),  Two  tcaspoonfuls  of  liquor  pancreaticus  are 
now  added  and  the  mixture  well  stiiTed  and  placed  in  a  warm 
place  for  two  or  three  hours.  It  is  then  boiled  and  strained. 
During  tlie  digestion  the  mixture  must  be  tasted  from  time  to  time 
to  see  that  the  bitter  flavour  does  not  become  too  pr«:mouueed. 
As  soon  as  it  is  evident,  the  digestion  must  be  stopped  by 
boiling  the  imxture.  The  actiun  of  the  liquor  pancreaticus  on 
the  milk-gruel  is  to  convert  the  casein  of  the  milk  partly  into 
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peptones,  some  leucine  and  tjrosine  being  formetl,  and  to  convert 
the  starch  of  the  gruel  iuto  dextrin  and  maltose,  wliich  helps 
to  disguise  the  bitter  flavour  developed  by  the  action  of  the 
pancreatic  extract  on  the  milk. 

Peptonised  milk-gruel  may  be  utilised  in  the  manulacture 
of  soups,  jellies,  and  blanc-mange,  which  may  be  made  in  the 
ordinary  way,  except  that  |>eptonised  milk-giniel  (after  boiling) 
is  used  as  the  solvent  of  the  gelatine  aud  to  mix  with  tlie  stwk 
for  the  soup.^ 

Frpfonised  Bcef-im.  —  Sir  William  Eoberta  gives  tlie 
following  directions  for  the  manufacture  of  tins  food : — 

**  Half  a  pound  of  finely  minced  lean  beef  is  mixed  with  a 
pint  of  water  and  20  grains  of  bicarbonate  of  soda,  Tliis  is 
simmered  for  an  hour*  When  it  has  cooled  down  to  a  luke- 
warm temperature  a  tablespoonful  of  the  liquor  pancreaticus  is 
adiled.  Tlie  mixture  is  then  set  aside  for  three  hours,  and 
(jccasionally  stirred.  At  the  end  of  this  time  the  liquid 
portions  are  deeanteil  and  boiled  for  a  few  seconds.'* 

The  resulting  liquid  contains  45  per  cent  of  organic 
residue,  three-fourths  of  which  are  peptones.  Flavoured  with 
salt  it  is  said  to  resemble  in  flavour  ordinary  beef-tea. 

The  nutritive  value  of  peptones  has  been  established  by 
repeated  experiments,  in  which  the  ordinary  proteids  of  the 
diet  were  replaced  by  peptones,  and  it  was  found  that  the 
animal  gained  in  weight.  From  this  result  the  nitrogen  of  the 
peptones  must  be  considered  as  existing  in  a  form  avaCable 
for  the  nutrition  of  the  tissues.  Experiments  with  feeding 
kittens  with  peptonised  milk  also  demonstrate  the  same  fact 
(Kobertd). 

The  manner  m  which  the  peptonised  foods  ai-e  U>  be 
administered  is  that  observed  in  giving  a  liquid  diet, 
viz.  in  small  quantities.  The  actual  amount  given  must  be 
judged  by  the  tolerance  of  the  food  by  the  stomach,  or  by 
the  extent  to  which  the  ft>od  is  palatable  to  the  patient. 
The  great  objection  to  peptonised  milk  is  that  it  is  not  pleasant 
to  take,  so  that  in  some  eases  its  utility  is  very  circumscribed. 
Afi  a  rule  4  ounces  of  peptonised  milk  may  be  given  every  two 
hours,  amounting  to  nearly  2h  pints  in  the  twenty-four  hours. 
»  Itob^rta,  (fp»  eit,  p.  204. 
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Half  the  qvantiljr,  t  oouDm,  wmj  m  Booie 
liottr.  0D  WB  not  to  imTe  too  modi  lignid  in  the  rtmnanii  at  *  1 
INmo  or  a»  iiiiMfi  dsilj,  4  oqhobb  of  pfrptoowd  im!k*ffnri 
angr  te  rnlrtiliilHi  fior  «  omllar  c[ii«iEtitj  of  tJie 
ailk.  As  A  side,  lioifBvis;  If  Ae  Bliiinu'li  is 
4igf)6iiiie  ■''^  sumpolflSziig  rnkdigeslBd  milk,  tiik  onglst  W 
%e  ^moa  aa  weD  as  the  j leptoniiiad  fDad.  It  ie  bo^  juficmi 
aaa  Mafihr  to  aasimie  thut  the  alxiaaach  ia  incajttida  if 
dfli^g  asrf  worir  and  preBcaribmg  aoleh*  a  diet  of  prediggtod 

milk  oU  the  GMsin  it  Ml 
being  left  to  beaolfid  iqxn  % 
the  pepeiu-hTdrodilozir  acid,  yet  the  actiob  of  t^e  gastrie  jmoe 
oa  tike  omhiii  in  ifawwiaHd  mib  ib  not  tlie  same  as  that  aa 
fiiB  nlk.  Mnk,  alflm^  taken  in  a  liquid  form^  faemnwa  ia 
the  rtffMiadi  ppantjcally  a  solid  food,  mnoe  tiie  oasein  is  nfadtf 
|tt«Giiiitatod  in  maBs  Iqt  tfie  omdfiqg  fennent  «md  bf  the 
hydmdiknc  add.  Hue  is  an  ad^antafe  tii  the 
atonaadi,  ainoe  it  is  n  greater  wtaninlimt  to  the 
aetmty  €f  the  oigao  tlna  food  wUdi  le&ainB  liqtiid  in  the 
It  is  tlwutfwit  advieaUe  to  giv^  if  pcissible^  nn- 
milk  ns  veU  aa  pqnteeiaed  food  in  the  cases  under 
€onfiiderati«i*  One  ad\mntage  of  peptonised  fcxid  is,  that  being 
takeo  in  an  Mllc»KtMt  ctaM&iaa  (ie.  oontaining  hicarbooale  of 
fK)idium),  it  acta  aa  a  urtaninlant  to  sect^etaon,  and  this  ^m 
ooaatjtotea  aiM^hcr  leaaoa  tot  adminisBtarisg  digeBlifafe  food 
with  tbe  peptoidaed  fooda. 

In  the  majoiily  of  cases  the  administiatioii  of  peptonaBed 
foods  must  only  be  cxmsiderod  as  a  lempomry  measure^  Tlus 
is  t$Q  in  gaatiic  catairh  and  other  aente  cases  of  stomadi 
diseaae  (aae  p.  341),  also  in  most  of  the  eases  of  gaatric  in* 
anfficieocy*  In  caseB,  for  example,  of  severe  polmoiiaiy 
tttberetiloeis  and  of  chronic  Bright  s  disease,  a  partial  reoovery 
from  the  fitomsch  disorder  ie  verr  frequent,  and  is  aided  hf 
the  aiiminislration  of  peptonised  foods.  These,  however,  must 
be  diminished  or  altogether  withdrawn  when  it  is  found  that 
t!ie  stomach  is  tolerant  of  digestible,  and  not  golely  of  pm- 
<i)gested,  food.  In  cases  of  pernicious  aniemia  and  of  atropl 
of  the  mucous  membrane  of  the  stomach,  the  administmt 
of  peptonised  foods   may  have  to   be   continuous,  and 
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intolerance  to  food  by  the  moutli  superveiies,  they  have  to  be 
administered  per  rectum. 

Malted  Foods. — ^Malted  foods  are  those  iii  which  vegetable 
diastase  has  been  allowed  to  act  on  starch  and  dextrin, from  which 
maltose  is  formed.  The  essential  constituent  of  malted  foods 
is  maltose,  which  is  the  sugar  formed  from  starch  by  the  saUvary 
and  pancreatic  amylolytic  ferments  (diastases).  Wlien  a  pre- 
digested  starchy  food  is  required  to  be  given,  it  may  be 
administered  in  the  form  of  the  peptonised  milk-gruel  described 
above.  Maltose  may  also  be  given  in  a  concentrated  form,  as 
in  the  substances  sold  as  '*  maltine "  or  "  extract  uf  malt/' 
These  are  said  to  possess  the  additional  advantage  of  containing 
active  diastase,  which »  although  it  is  inactive  in  the  acid 
stomach  contents,  yet  passes  into  the  dutidennm  and  completes 
the  digestion  of  starch  theje,  ix.  aids  the  pancreatic  diastase  in 
its  action.  Wlicther  this  be  so  or  not,  it  is  eertam  that  in 
cases  of  giistrie  iusufliciency  these  preparations  are  useful, 
chiefly  because  they  are  maltose  preparations,  containing  indeed 
a  substance  which  is  of  gi'eat  use  in  the  bodily  economy  and 
one  wliich  is  readUy  absorl>ed  by  the  mucous  membrane. 
Both  preparations  are  apt,  in  some  indi\'iduals,  to  produce 
looseness  of  the  bowels. 

Prepared  Fatly  Foods. — One  of  tlie  gieat  difficulties  of 
dietetics  in  disease  is  to  administer  fatty  foods  in  a  form  in 
which  they  are  tolerated  by  the  stomach  and  readily  absorl>ed 
in  tlie  small  intestine.  In  disease,  carbohydrates  in  the  form 
of  dextrin  and  sugars,  especially  maltose,  are  prescribed  to  avoid 
this  difficulty,  since  carbohydrates  can  to  some  extent  usefully 
I'eplace  fats  in  a  dietary. 

A  digestible  fat  may  be  described  as  one  obtained  from 
an  animal,  not  vegetiible,  source,  and  one  containing  only  a 
small  proportion  of  free  fatty  acids.  The  best  fats  are  there- 
fore  fresh  cream,  rapidly  separated  (by  the  centrifuge)  from 
rec-ently  drawn  cow's  milk  ;  and  cod-liver  oil,  expressed  from 
the  liver  of  the  fish  soon  after  death  and  purified.  The  fat  of 
the  different  sorts  of  meat  is  indigestible  l)ecause  of  the  shreds 
of  tissue  mixed  with  it.  For  aJministration  in  gastric  dis- 
order, fresh  cream  and  cod-liver  oil  ai'e  the  only  two  fats 
admissible.    Cream  more  frequently  disagrees  than  not ;  partly 
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because  it  is  rarely  fresh,  at  any  rate  iii  lai-ge  lowim,  aiul 
partly  because  it  is  readily  dfcouiposej  by  bacteria.  Cod- 
liver  oil  is  the  l  setter  fat  to  administer  in  gastric  disorders 
Tlie  reasons  that  cod-liver  oil  disagrees  are  not  the  same  in  all 
cases*  In  some  it  has  to  lie  withdrawn  hecause  it  produces ' 
nausea,  from  its  smell  and  taste.  This  is  obviated  partly  by 
taking  the  oil  in  an  aromatic  mixture  such  as  with  peppermint 
water,  or  with  bitters  such  as  infusion  uf  quassia;  hut  ehiefly 
by  using  only  the  best  kinds  of  oil  prepared  from  the  perfectly 
fresh  livers  of  the  cod.  In  other  crises  the  oil  disagrees  because  it 
remains  in  the  stomach  a  long  time  and  becomes  decompijsi*^!, 
causing  disagi'eeable  eructations  tasting  of  the  oiL  This  may 
be  obviated  by  prescribing  the  oil  witli  3tr}'chnine  and  qtiaasia 
or  with  ether,  whereby  the  movements  of  the  stomach  ar& 
stimulated  and  the  oil  more  rapidly  expelled  into  the  duixlenum. 
A  mixture  containing  1  or  2  drachms  of  oil,  with  5  mininu*  of 
liquor  stryclminiu  and  an  ounce  of  infusion  of  quassia,  may  Ij« 
given  twice  daily  after  meals ;  or  2  0  minims  of  ether  may  be 
given  with  2  drachms  of  oil.  The  strychnine  mixture  i« 
preferable  to  the  one  containing  ether,  and  is  less  apt  to  \\\^v\ 
the  patient. 

Cod-liver  oil  is  frequently  given  in  the  form  of  emulsion*  bi- 
carljMjnate  of  sodium  (like  otber  alkalies)  forms  an  emulsiun  with 
it,  as  also  does  the  alkaline  pancreatic  juice.  But  such  an  emul- 
sion does  not  facilitate  to  any  gre^it  extent  the  absorption  of  the 
oil,  unless  the  stomach  contents  are  not  acid.  If  they  are  acid  the 
alkali  is  neutmhsed  and  the  oil  is  set  free  from  the  emulsion. 
In  wises  where  the  stomueb  contents  are  not  acid,  the  a^lmini*^* 
tration  of  oil  as  a  rule  disiigrees,  owing  to  the  great  diminution 
in  functional  activity  of  the  stomaclt  A  nearly  neutral 
emulsion  is  what  has  to  be  aimetl  at.  Given  intimat/cly  mixe«l 
with  maltine  or  extract  of  malt,  cod-liver  oil  is  frequently  well 
Liorne  in  cases  of  gastric  insufficiency,  a  smEiU  doee  being  given 
at  fii^t  and  a  gradual  increase  being  made. 

Modt  of  Administraiion  of  Malted  and  Prepared  FaU% 
Foods, — It  is  impossible  to  state  dogmatiailly  in  what  cases  it 
is  advisable  to  administer  these  foods,  and  in  what  cases 
will  be  tolerated  by  the  st^cunach.  In  gjistric 
they  are,  as  a  rule,  only  tolemted  in  chronic  csaes  and  in 
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those  not  associated  with  haeterial  fermc^ntatiou.  They  are 
^dven  to  supplement  the  deficiency  of  lat  and  e4U*l>oliydrate 
in  the  diminished  diet  prescribed.  Thus  in  many  cases  wliere 
a  modified  milk  diet  Ls  prescril>ed,  the  addition  of  extract  of 
malt  or  of  maltine  m  2  drachm  doses  twice  daily  idter  meals  is 
beneficial ;  also  when  a  mixed  liquid  and  solid  diet  is  given, 
both  maltose  preparations  and  cod-liver  oil  are  of  benefit.  In 
liolli  these  diet^  there  is  a  deficiency  of  fat  in  the  dietary,  and 
for  the  treatment  of  the  general  condition,  the  assimilation  of 
fat  is  essential  to  the  progress  of  ttie  piitient. 

The  dose  of  cod-liver  oil  to  be  given  is  from  1  to  2  drachma, 
commencing  with  1  drachm  once  daily  after  the  principal  meal 
or  at  bedtime,  and  increasing  to  twice  daily  if  the  smaller  dose 
does  not  disagree.  As  a  rule,  it  is  not  advisable  to  give  more 
than  2  drachms  twice  daily,  and  in  but  few  casea  of  gastric 
insufficiency  C4in  this  dose  be  tolerated  by  the  stomach. 

3.  CkawjiS  of  Diet  in  Aciftc  Conditions  in  which  from  In- 
Jiaimnatum,  IrriiaMlUy  or  oik^er  Causes,  Digestion  does  iwt  take 
piare  or  is  greatlif  Biwiiitshed,  or  there  is  Persistent  Vomiting, 
— These  conditions  may  be  classified  as  follows : — 

1.  Cases  of  acute  inflammation  of  the  stomach  : 

(a)  Acute  gastric  catarrh. 
08)  Gastritis  toxica. 

2.  Case^  of  excessive  irritability  of  the  stomach,  in  which 
all  or  nearly  all  the  food  taken  into  the  stomach  is  per- 
sistently vomited,  or  causes  great  jmin  in  the  stomach  region. 
Such  cases  occur  in  acute  inflammation  of  the  organ,  in  chronic 
ulcer,  in  neuroses  of  the  stomach,  and  in  hysteria.  All 
these  cases  may  be  grouped  together,  inasmuch  as  the  stomach 
is  in  a  state  of  great  irritability,  as  shown  either  by  pain  or  by 
j)ersistent  vomiting.  The  class  of  cases  in  wliich  tlds  symptom 
is  present  in  disease  elsewhere  than  in  the  stomach  is  not 
now  under  consideration,  such  as  cases  of  acute  cerebrjil  aflec- 
tion,  of  renal  disease,  of  intestinal  obstruction,  and  of  peri- 
tonitis or  abdominal  tumour. 

S<jme  of  these  emergencies  in  gastric  disorder  may  be 
treated  medicinally  with  great  benefit,  so  that  the  persistent 
vomiting  is  controlled  and  the  ptiin  reheved.     But  in  any  case» 
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milefls  great  care  be  exercised  in  the  diet,  Ibe  sriiip^^ofDS  f«i«ifii, 
and  dietetic  treatment  must,  in  all  cases^  go  hand  in  hand  with 
medicinaL 

For  the  dietetic  treatment  of  such  cases  there  are  two 
alternatives : — 

1.  Feeding  bv  the  mouth  with  liquids  in  small  quantities; 
milk,  beef-tea,  peptonised  foods. 

2.  Feeding  by  the  rectum  with  the  same  liquids,  or  br 
means  of  nutrient  suppogitoriea. 

The  adoption  of  either  method  depends  on  the  quesdan 
whether  the  liquid  food  can  be  reUiined  by  the  stomach  with- 
out causing  disturbance.  When  it  is  not  so  retained,  rectal 
feeding  must  he  resorted  to. 

L  Feeding  by  tlu  mouth  with  small  quantities  of  liquid 
ifi  to  be  adopted  either  at  once  or  after  a  period  of  treatment 
with  rectal  feeding.  Many  of  the^e  cases  when  first  seen  are 
at  their  acme,  having  from  one  cause  or  another  become 
aggravated  It  is  best  therefore  to  begin  with  a  period  of  one 
or  two  days'  rectal  feeding  before  gi^"ing  any  food  by  the 
mouth.  This  is  the  case  in  acute  gastric  eatarrli,  in  excessire 
vomiting  aud  pain,  in  chronic  tilcer,  and  in  neuroses  of  the 
stomach. 

When  feeding  by  mouth  is  begun,  three  foods  may  be  used 
—milk,  Iji-ef-tea,  and  peptonised  inilk. 

Milh. — The  milk  is  to  be  bcjiled  before  use.  Cows  milk 
\b  usually  used ;  but  asses*  milk  may  in  some  cases  be  tried 
From  1  to  2  ounces  of  millc  are  to  be  given  every  hour 
regularly.  If  tliis  disagrees,  ^  part  of  water  may  be  added  to 
the  milk  and  a  little  salt. 

In  cases  of  vomiting  the  milk  is  to  be  given  cold,  or  even 
iced,  and  in  all  cases  it  should  not  be  given  hot.  In 
persistent  vomiting,  it  is  sometimes  useful  to  add  lime* 
water  to  the  milk,  in  the  proportion  of  1  in  4,  i.t.  one 
tablespooiiful  of  lime-water  to  three  of  milk.  Lime-water  is 
to  some  extent  a  sedative  to  the  stomach,  but  its  cliief  action 
when  administered  witli  ndlk  is  that  it  makes  the  clots  of 
casein  which  are  ftmiied  in  tl^e  stomach  much  tiner  than  they 
otherwise  would  be,  and  thus  more  easily  digested.     London 
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milk  is  also  always  slightly  acid,  ami  lime-water  neutralises 
this  slight  acidity. 

Feeding  by  milk  in  this  maimer  is  very  useful  after  the 
first  two  or  three  days  in  acute  catarrh,  also  in  cJu-onic  ulcer  of 
the  stomach  and  in  persistent  vomiting  and  severe  epigastric 
pain. 

The  actual  amount  of  milk  given  liourly  must  depend  on 
the  eflect  on  the  patient.  If  it  disagi*ees,  it  may  either  be 
dilated,  aa  previously  stated,  or  it  may  be  given  at  two -hour 
intervals.  In  some  ca^es  skimmed  milk  will  be  found  to  agree 
better  than  the  full  niUk. 

An  increase  in  the  amount  given  mimt  be  made  very 
gradually.  When  the  two -hourly  intervals  of  teeding  are 
reached,  two  taldeapoonfuls  of  milk  may  be  added  to  each 
alternate  feeding.  The  next  step  is  to  add  two  tal>lespoouful3 
nf  milk  to  each  feeding,  making  the  total  amount  of  milk  takon 
in  the  twenty-four  houi-s  to  about  36  ounces. 

As  a  rule,  the   patient   may  now  be   fed  in  the  manner 

pre\ionsly  descril>ed  with  a  liquid  diet  (p.  »:i23),  and  the  food 

gradually  increased  according  to  its  results  on  the  patient  to 

modified  liquid  diet  (p.  324),  and  then  to  a  mixed  milk  and 

'Bolid  diet  (p.  *i2o),  aud  a  modified  ordinary  diet  (p.  Ii27).     The 

increase  must,  however,  be  very  gradual. 

Buf-t(ia  may  be  used  as  an  adjimct  to  the  milk  diet,  when 
the  patient  can  take  4  ounces  of  milk  every  two  or  three 
hours.  Xot  more  than  half  a  pint  of  ordinary  beef-teji  is 
neeassary  in  the  twenty- four  hours.  It  acts  chiefly  as  a 
stimulant  and  is  l)eneficial  from  the  amount  of  salts  it  contains. 

P*'pt(mmd  Milk. — If  milk  eannnt  be  taken,  peptunised  milk 
may  be  subfltituted  and  given  in  a  similar  manner.  It  is 
sometimes  advisable  to  give  milk  and  peptonised  milk  alternately, 
and  this  sometimes  succeeds  l>ctter  than  givin;^'  the  latter  as 
the  sole  diet.  As  soon  as  possible  a  pure  milk  diet  ought, 
however,  to  be  resorted  t^>.  The  Rrhninistration  of  peptonisetl 
fixtd  must  be  looked  upon  as  only  a  temporary  measure  in  these 
ctises ;  its  prolonged  administration  when  ordinary  milk  can  be 
digested  prevents  the  recovery  of  timctional  activity  of  the 
stomach. 

2-  Redfil  feeding  may  have  to  be  adopted  in  any  of  the  cases 
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under  con&ideratioQ ;  in  acute  gastric  caUii*h  and  in  gastritis 
toxica,  because  it  is  important  to  give  the  stomacli  complete 
rest  on  account  of  the  acute  inflammat<»ry  condition  and  the 
cessation  of  digestion.  In  persistent  %  cimiting,  and  in  greai 
epigastric  pain  caused  by  food,  because  in  the  one  ca&e  no  food 
is  retained  in  the  stomach,  and  in  the  other  rest  to  the  organ 
is  necessary  for  the  relief  of  the  pain.  In  most  ease^  vtci^l 
feeding  is  only  to  be  adopted  when  no  food  can  be  takeo  by 
the  mouth ;  but  in  some  cases,  when  the  amount  of  food  taken 
by  the  mouth  is  ver>'  small,  it  may  be  supplemented  by  rectal 
feeding. 

In  acute  gastric  catarrh,  the  treatment  is  best  commence<l 
by  the  witlidrawal  of  aU  food  by  the  mouth,  only  a  little  iced 
water  being  allowed  to  relieve  thirst ;  and  during  the  few  days 
(2  to  7)  of  al»stinence  from  food,  rectal  feeding  is  necessary  to 
support  the  strength  of  the  patient 

In  gastritis  toxica,  rectal  feeding  is  imperative,  and  has 
to  be  continued  for  a  long  time  if  the  patient  survives  the 
irritant  eftects  of  the  poison.  The  actual  i»eriod  during  wliich 
rectal  feeding  must  be  continued  in  these  cases  is  determined 
by  the  cessation  of  retelling,  and  by  the  effects  of  small 
quantities  of  liquid  food  (not  hot)  tentatively  administered. 

In  persistent  vomiting,  due  to  gastric  disorder  and  iincon- 
tmlled  by  sedatives  or  by  the  first  diet  recommended  (p.  342), 
recUil  feeding  must  be  resorted  to,  and  continued  until  the 
symptijms  cease.  Such  cases  occur  chiefly  in  subacute  gastric 
catiirrh,  and  in  chronic  ulcer  of  the  stomacli.  The  cases  of  epi- 
gastric pain,  in  which  reetal  feeding  is  to  lie  recommended,  also 
occur  in  eases  of  chronic  ulcer ;  rarely  in  cases  of  "  neuroses  ** 
of  the  stomach  is  rectal  feeding  necessar}%  but  it  sometimes 
liiis  a  salutary  effect  on  the  condition  of  the  nervous  system 
of  such  patients. 

Mode  fif  Adininistratiou. — Before  conimenciug  rectal  feed* 
ing,  the  bowel  must  be  emptied,  if  necessary,  by  a  simple 
warm  enema  of  a  pint  or  a  pint  and  a  half.  After  an  hour  or 
two  the  first  nutrient  enema  may  be  given.  Not  more  thanj 
4  ounces  of  injection  must  be  given,  and  when  the  rectum 
is  intolenint  a  smaller  quantity  must  be  administered,  although 
in  some  cases  irritability  is  relieved  by  adding  a  few  drops  i 
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tincture  of  opiiiiii  to  tlie  injection,  or  by  the  occasional  use  of  a 
l^eUadonna  suppository  (gr.  \).  Tlie  injections  ai*e  not  to  be 
given  more  rre<|iit!nLly  than  everj^  four  lioiira,  night  and  day, 
and  are  to  lie  niatle  witli  a  4-ounce  indiarubber  syringe,  to  the 
nozzle  of  which  a  soft  indiarubber  tube  4  inches  long  is 
attached  for  insertion  into  the  rectum.  The  injection  must  be 
made  with  tlie  patient  lying  on  the  side,  and  made  very 
shiwiy.  If  there  is  any  tendency  for  the  lii|uid  to  return,  the 
injection  must  be  stopped  for  a  time,  and  tlien  slowly  pro- 
ceeded with.  By  a  slow  and  gentle  injection,  irritability  of 
the  rectum  is  not  often  produced  The  rectum  readily 
absorbs  peptones,  and  even  undigested  liquid  hxjds  such  aa 
mdk,  beef-tea,  and  eggs  beaten  up  in  the  liquid. 

Food  t(sed  in  Rt^^al  Feeding. — These  are  of  two  kinds, 
undigested  and  predigestctl. 

Undigested  Foods. — Milk,  beef- tea,  and  defibrinated  blood 
are  given.  As  a  rule  in  the  conditions  under  which  rectal 
injections  are  given,  suthcient  milk  cannot  be  given  in  the 
unema  to  sustain  life.  It  is,  no  doubt,  only  slowly  absorbed. 
A  useful  injection  to  commence  with  consists  of  mdk,  ',^  ounces, 
and  beef-tea,  1  ounce.  Every  second  injection  the  yolk  of  an  egg 
is  to  be  added  to  the  mixture  and  well  beaten  u|\  a  pincli  of 
salt  being  also  added.  As  a  more  nutritious  material  tlian 
beef-tea,  detibrinated  blood  may  be  given,  1  ounce  being 
added  to  the  *^  ounces  of  milk  in  each  injection,  or  it  may 
lie  given  by  itself  iustciid  of  the  milk.  It  is  more  easily 
absorbed  than  milk  or  egg,  and  contains  a  larger  proportion  of 
jtroteid  food  than  milk  (from  4  to  6  grammes  per  cent). 

Extract  of  malt  tnay  Ik?  dissolved  in  the  injection,  one 
teaspoonful  in  eJich,  It  is  easily  absorbed,  and  is  an  advan- 
tageous melius  of  increasing  the  amount  of  carbohydrate  food 
given. 

Prcdigedi'd  Food, — There  can  be  no  f|uestion  that  pre- 
digested  food  is  more  readily  absorljed  from  tlie  rectum  than  un- 
digested. Peptones  are  readily  absorbed  by  the  rectimi,  and 
the  conditions  for  absorption  in  the  thin '  liquid  of  peptonised 
milk  and  milk -gruel  are  very  fiivourable. 

Peptonised  milk  (p.  .'i35)  or  peptonised  milk-gruel  (p.  336) 
may   be  administered    in   amounts   of  2    to   4    ounces  every 
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%  t''/»r^/JKK  of  hjt  v\  I'ar^.'t'hr^  ahA  in  ^Acidity." — Bi 
\.v.>,  ;.f^;  r>r  wiM  -jx^drrr  iLi^  hea-iing.  as  the  dietetic  trea 
Uii:ul  *A  *Jiit^^,  f^fjii'liilozih  i=  includtfii  for  the  mast  part  in  tl 
i\\i*'jX\ou>  pr'rviourly  jiiveiL  "NVhen  flatulence  and  acidity  ai 
(lij«'  t/i  \t^i/:Uirlii\  fenaentation  in  a  dilated  stomach,  the  carb 
\r/*\iiiU'r  fffA  niuht  l>5  removefl  from  the  diet  (see  par.  5,  belon 
lUii  in  lli<^  oth<;r  ca8eM  we  have  to  deal  either  with  gasti 
iriiution  or  with  j^tric  insufficiency  or  catarrh;  hyperacidii 
Infill^  a  tunntiKni  HyiupUim  in  the  first  condition  with  or  witho^ 
lliit,u|i*iif.4',  Ifiil  oim;  whicli  iH  not  present  in  gastric  insufficient 
iuhI  jj[iiMtiir  iriititrrli,  in  wliich  flatulence  may  be  excessive. 

TIhi  (lii'h'lic.  trciitnient  of  gastric  irritation  associated  wi 

'  ItoberU,  op.  ciV..  p.  128. 
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hyperaciiHty  and  with  flatulence  is  the  same  as  tliai  previously 
discussed  (p.  322),  the  acidity  being  treated  medicinally  by 
antacids,  and  the  tiatulence  by  antispaaniodics.  Certain  articles 
of  diet,  however,  lead  more  particularly  to  these  symptoms,  or 
aggravate  them  when  present ;  these  are  foods  containing  an 
excess  of  organic  salts  or  acids,  such  as  green  vegetables  and 
fruits  of  all  kinds,  all  indigestible  foods  (such  as  cold  meats, 
cured  meats,  and  tish),  which  stay  a  long  time  in  the  stomach ; 
and  lastly,  all  alcoholic  drinks,  even  wliisky  and  brandy, 
and  tea.  So  that  in  acidity  and  flatulence,  associated  with 
gastric  irritation,  these  articles  of  diet  must  be  rigidly  excluded. 

In  cases  of  gastric  insufficiency  and  gastric  catairh  where 
flatulence  is  not  infrequently  a  prominent  symptom,  it  may 
be  produced  by  the  articles  of  diet  just  mentioned,  but 
inasmuch  as  in  both  these  conditions  the  tendency  is  to 
dilatation  of  the  organ,  and  to  the  development  of  bacterial 
fermentation  of  food  owing  to  the  diminished  secretion  of  hydro- 
chloric  acid,  the  treatment  of  flatulence  is  more  medicinal  than 
dietetic,  and  calls  for  the  administration  of  antifermentative 
remeiUes.     Carbohytb-ates  must  in  great  part  be  withheld. 

5.  Chamjes  of  Did  in  Dilataiion  of  the  Stmnach. — In 
dilatation  of  the  stomacli,  of  whatever  origin,  there  is  gi-eat 
weakness  of  the  motor  power  of  the  organ,  and  a  diminution 
of  the  secretory  activity ;  thei'efore  the  tbod  has  to  be  gi'eatly 
diminished,  and  the  diet  must  consist  of  only  the  most  digest- 
ible articles*  Indeed,  in  the  majority  of  instances,  resort  must 
be  had  to  the  simplest  of  diets.  In  addition,  however,  to  the 
diminution  of  function,  there  may  be  liacterial  fermentation  of 
tlie  foo<l,  and  obstruction  of  the  pylorus,  which  increases  the 
diflicnlty  with  which  the  food  leaves  the  organ.  Diet  in  these 
cases  has  to  be  regulated  (1)  according  to  the  degree  of 
diniinution  of  function,  (2)  according  to  tlie  presence  or 
absence  of  bacterial  fermentation,  and  (3)  according  to  tlie 
presence  or  absence  of  pyloric  obstruction. 

Moderate  Cases  of  DUatatioiu — These  occur  in  cases  of 
gjastric  insufficiency  and  of  chronic  gastric  catarrh,  and  the  diet 
suitable  in  their  treatment  has  already  lieen  fully  discussed 
(pp.  332  and  322).  It  must  be  remembered,  however, 
that  inasmuch  as  bacterial   fermentation  is  always  liable  to 


348 


TREATMENT  OF  STOMACH  AFFECTIONS, 


occur   when  the  stomach  is   Jilateil,  carbohydrates  must   I* 
given  sparingly,  and  in  some  cases  withheld. 

Great  or  Per7nmu*ni  Dilatation  of  th*  Sttmiaeh  (see  Chapter 
Xr\^.). — In  these  crises,  when  treatment  is  commenc^l.  the 
change  in  diet  must  l^e  regulated  V»y  the  degree  of  (Useiifi<^,  **t 
by  the  effects  of  medicinal  (antifermentative)  treatment,  and  of 
washing  ont  the  stomach  with  antiseptics  (Chapter  Xll/ 
There  is  a  choice  of  three  modes  of  feeding  : — 

1.  By  the  mouth,  in  cases  where  the  bacterial  fermentatioii 

is  controlled  by  remedies. 

2.  By  tlie  stomach  tuljc,  after  the  organ  has  l>een  washed 
out. 

3.  By  the  rectum  with  nntrient  enemata. 

In  the  majority  of  eases  when  at  tlie  first  visit  of  the 
patient  there  is  great  bacterial  fermentation  and  great  dilata- 
tion of  the  oi-gan,  or  great  dilatation  with  inflammation  (as 
in  subacute  catarrh),  it  is  best  to  begin  the  treatment  by 
rectal  feeding  with  the  nntrient  enemata  previously  recom- 
mended (p.  345).  The  result  of  the  lectal  feeding  in  these 
cases  is  very  beneficial,  the  signs  of  irritation  and  irritability  of 
the  stomach  subside,  the  dilatation  becomes  less  marked,  and 
the  patient  improves  in  his  general  condition.  The  durHtion 
of  the  rectal  feeding  cannot  be  specified ;  it  may  l»e  only  for  a 
lew  days  or  it  may  be  for  a  montli.  In  any  case,  when  the 
stomacfi  is  jirepared  for  receiving  food,  eitlier  l»y  the  results  of  th« 
treatment  or  by  remedies  applied  to  cure  the  bacterial  fermen- 
tation, feeding  by  the  mouth  must  be  begun  very  gradually 
and  in  tlie  manner  described  under  the  dietetic  treatment  of 
gastric  insufficiency  (p.  332).  The  food  must  be  increafi«d 
according  to  the  increase  in  the  digestive  powers  of  the  patient. 

In  all  eases  when  food  is  given  hy  the  month  in  dUatation 
of  the  stomach,  the  danger  of  Imcterial  fermentation  must  lie 
borne  in  mind :  therefore  the  feeciing  must  be  supplemented 
antifernientative  remedies,  or  l>y  washing  out  the  ston 
In  many  cases  of  non-obstnictive  dilatation  a  useful  metbod 
of  treatment  is  to  wash  out  the  stomach  at  the  end  of  the  day, 
so  as  to  remove  the  unabsorl>ed  remains  of  the  foo<l :  during 
the  day  the  patient  is  fed  on  liquid  diet.     Another  method 
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is  to  wash  out  the  etomach  in  the  morning,  and  to  give  fond  by 
the  tube  before  it  is  removed,  the  patient  beint,'  fed  in  the 
ordinary  way  by  the  mouth  during  the  rest  of  the  day,  not, 
however,  receiving  much  food  after  8  p.m.  In  pyloric  obstruc- 
tion, and  in  some  oljBtinate  cases  of  non-obstructive  dilatation 
rectal  feeding  is  the  elnef  method  for  giving  the  patient  food, 
and  if  it  is  well  borne  it  is  of  great  benefit  to  tlie  patient. 
Tim  has  frequently  to  Ije  resorted  to  in  cases  of  cancer  of  the 
pylorus  and  in  cases  of  advanced  bacterial  fermentation,  in 
which  the  introduction  of  the  stomach  tube  causes  great 
distress. 

Dieting  in  chronic  dilatation  of  the  stomach  may  be 
summed  up  by  saying  that  rectal  feeding  is  tlic  chief  support  on 
which  to  rely  for  giving  the  patieut  a  sufficiency  of  food ;  and 
that  feeding  by  mouth  must  be  done  with  gi^eafc  caution,  and 
always  in  combination  wit!i  measures  for  the  conuteraction  and 
cure  of  bacterial  fermentation  of  the  food.  After  urgent 
symptoms  have  disappeared,  feeding  by  the  mouth  must  be 
begun  with  care,  small  quantities  of  liquid  food,  or  of  solid 
footl  in  a  digestible  form,  such  as  pounded  fish,  scraped  steak, 
and  minced  meat  balls  being  given, 

6.  C}ianges  of  Diet  i7i  l/icsr  ami  Carcinoma  Ventriculi 
(See  also  Chaptera  XV.  and  XVI.). 

(a)  In  chrmii£  ulcer  of  tht  simnack  the  particular  diet 
ordered  is  determined  with  the  object  of  giving  rest  to  the 
organ,  so  that  the  ideer  may  heal ;  either  a  complete  rest  or  a 
partial  i-est  The  diet  in  ulcer  may  also  have  to  be  directed 
to  the  rehef  of  the  fimctional  disturlmuces  of  the  stomach 
asscxjiated  with  it ;  in  the  early  atid  active  eases  there  is 
hyperacidity  and  gastric  irritation,  with  perhaps  gi-eat 
irritability  of  the  organ  and  severe  pain ;  in  tlie  later  stages 
there  is  gastric  insurticiency  with  sometimes  great  dilatation 
of  the  organ,  or  there  may  Ije  chronic  or  subacute  catarrh. 

Complete  rest  l>y  diet  is  given  by  rectal  feeding,  and  it  is 
to  be  prescribed  in  four  chief  conditions  : — 


1.  Where  there  has  been  a  recent  hamatemesis. 

2.  Where  there  is  great  epigastric  pain  following  the  in- 
gestion of  food. 
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3.  "Where  there  is  excessive  irritability  of  the  or 
shown  by  persistent  vomiting  and  retching. 

4.  "WT^iere  the  amount  of  foocl  given  by  the  mouth 
capable   of  being  digested   by   the  stomach    without 
insufficient,  and  so  retaixls  the  recovery  of  the  patient 

In  this  last  case  mouth  feeding  is  very  eflBciently  aided  If 

means  of  peptone  suppositories.  As  soon  as  possible  feeding 
by  mouth  is  to  be  commenced,  and  in  a  manner  similar  to  that 
described  previously  (p.  342).  The  food  given  by  the  mouti 
must  be  either  millc,  peptonised  milk,  or  milk -gruel,  with 
occasiunally  beef- tea.  When  there  is  dilatation  of  the  stomacli 
in  ulcers  of  long-standing,  the  same  dietetic  rules  as  in  other 
cases  of  dilatation  must  be  observed  (par.  5,  p.  347). 

(^)  In  carcinoma  of  the  stotaach  there  is  again  a  choice 
between  rectal  feeding  and  feeding  by  the  mouth  with  a  liquid 
or  solid  diet.  The  prescription  of  rectal  feeding  is  to  be 
guided  by  the  presence  of  suljacute  catarrh  (p.  341),  of  great 
dilatation  of  the  organ  (p.  347),  or  bacterial  fermentatioiL 
In  all  cases  of  carcinoma  ventricuH  as  they  progress  there 
is,  as  a  rule,  an  increasing  deficiency  in  the  function  of  the 
organ,  so  that  the  dieting  is  essentially  that  of  permanent 
gastric  insufficiency  (p.  ♦^34),  and  towai^ds  the  end  rectal  feed- 
ing is  the  only  means  uf  prolonging  the  life  of  the  i>atient. 


CHAPTER   XII. 

TREATMENT    OF    ACUTE   AND    CHRONIC    AFFEC- 
TIONS   OF    THE    STOMACH— Con^mttcrf. 


I 


L  General  HraiENW  Treatment, — Throughout  the  foregoing 
pages  the  general  hygienic  treatment  which  hfis  to  he  adopted 
is  indicated  ;  it  may  here  Ije  siinimed  up.  General  hygienic 
treatment  has  to  do  with  the  regulation  of  the  mode  of  life  of 
the  individuals  who,  although  otherwise  healthy,  are  apt  to  suffer 
from  attacks  of  indigestion  of  food  (gastric  iiTitatiou),  usually 
ascrihalOe  to  some  deHnite  indiscretion  of  diet,  or  of  individuals 
who  suffer  from  chi^onic  inthgestion  of  food  (gastric  irritation, 
gastric  insufficiency,  and  chronic  catarrh),  ix.  of  those  who  are 
usually  termed  clironic  dyspeptics.  In  all  the  conditions  men- 
tioned the  stomach  disorder  may  or  may  not  be  associated  with 
disease,  functional  or  organic,  elsewhere  than  in  the  stomacli,  and 
the  mode  of  life  has  to  1h?  adiipted  to  the  con^lition  of  Ixxly  pro- 
duced by  such  disease,  and  according  to  whether  this  disease  is 
affected  or  not  by  treatment.  Thus  the  hygienic  regulations  in 
cases  of  indigestion  of  food  in  pulmonary  tuberculosis  have  to 
be  modified  according  to  the  degree  and  progessiveness  of  the 
lung  disease,  as  regards  exercise,  the  amoimt  of  food  to  be 
taken,  and  its  influence  ou  cough,  on  diarrlicea,  etc.  In  cases 
where  attacks  of  indigestion  of  food  are  liable  to  supei^vene,  or 
where  there  is  no  complicating  general  organic  disease,  the 
patient  must  observe  certain  rules  of  life  in  order  that  his 
existence  may  not  be  a  bm\ien  to  him ;  and,  indeed,  the  adop- 
tion and  strict  observ^ance  of  such  rules  for  a  period  of  months 
or  yell's  lead  ultimately  to  a  cure  of  the  tendency  to  indigestion 
of  food. 
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Begular  imd  digeBtible  toeab,  reguhr  hoitn^ 
pletuBurable  exercifie,  are  the  thrae  cvidinal  fivstai  to  Ike 
irardmg  off  of  attacks  of  tiidigisstacn  of  food  Hie  fiist  Itts 
already  been  follj^  diaeoawd  in  all  ila  beaiiogs,  but  il  isajr  be 
wen  again  to  empbadaa  die  &ct  tliatalaigeiiiu[ioit»ioratteck& 
of  mdigestioD  of  food  are  doe  dirocUj  to  Ilia  food  < 
and  especially  to  alcoholic  drinks,  to  lea.  aad  to  hot  i 
In  not  a  few  cases  abstention  &om  thesa  adds  greatly  to  the 
pleasures  of  existence  of  dyspeptiea,  since  it  keeps  off  attacks 
of  indigestion  of  food, 

Rn^itr  limrs  are  as  essential  as  regular  and  iligwrriMf 
meal&  No  definite  rule  can  be  laid  down  as  to  what  regular 
hoots  are,  bat  such  patients  as  are  now  und^  ooofikieratioii 
ought  not  to  retire  late  to  bed,  and  ougbt  to  have  at  lent 
seven  or  eight  hours*  sleep.  Occupation  is  an  impoitant 
{actor  in  warding  off  attacks  of  indigestion  of  fboiL  The 
morning  is  the  time  for  the  hardest  portion  of  the  days 
work ;  the  midday  meal  is  to  be  followed  by  a  period  of  reel, 
and  the  afternoon  s  work  should  be  of  a  lighter  character  Ihao 
the  morning's.  As  r^ards  the  evening,  a  variation  has  to  be 
made  according  to  the  time  of  life ;  for  as  age  advances  aad 
middle  age  and  old  age  is  reachetl,  the  capacity  for  evening  wnr* 
diminishes,  especially  in  those  whose  work  is  chiefly  in : 
lectual ;  but  in  youth  and  manhood  after  the  evening  meal  is 
frequently  the  best  period  of  the  day  for  intellectual  work 
Kecreation  is  essential  in  the  distribution  of  the  day,  both 
simple  amusement  and  intellectual  recreation,  i>,  a  cliang* 
of  work  from  the  heavier  to  the  lighter.  In  all  case^ 
society  tluriug  meab  is  of  a  great  advantage ;  food  is  not  only 
eaten  more  slowly  and  thus  is  better  dig^ted,  but  conversa- 
tion also  aids  digestion  often  by  relieving  the  mental  tension 
produced  by  the  day's  work. 

Rtf/idar  Exercise, — Exercise  to  do  much  good  to  the 
8uflerer  from  chronic  indigestion  must  be  regular  and  must  i  * 
plea.*junible.  Forms  of  apparatus  have  been  invented  by  whi^  it 
patients  am  obtain  exercise  for  the  various  muscles  in  their 
own  house.  Tlicse  ap^paratuses  are,  however,  of  no  great  value  . 
they  are  all  very  dulli  and  patients  soon  tire  of  using  them 
III  women  getting  on  for  middle  age,  who  suifer  from  indiges- 
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tioii  of  food  and  pains  in  various  parts  of  the  body,  niechaniciil 
exercise  413  afforded  liy  these  instruments  is  beneficial,  Init  if 
other  exercise  can  be  taken,  no  mechanit^al  apparatus  ought  to 
be  used. 

As  regards  the  kind  of  exercise  to  be  taken,  this  must 
depend  on  the  inclination  and  means  of  the  imtient  Any 
form  of  exercise  wliich  is  not  too  prolonged  so  as  to  lead  to 
great  fatigue  and  thus  luss  i»f  appetite  may  be  allowed,  and 
prolonged  exercise  wliieh  interrupts  the  ordinary  meals  is 
hanufuL  The  mornin^^  itfter  l»reakfast,  and  the  evening  Ijcfore 
dinner,  are  tlie  best  times  in  the  diiy  for  taking  exercise  for 
those  who  are  closely  applied  to  work  all  day.  As  regards 
the  evening  exercise,  winch  is  usually  a  walk,  the  pjitient  not 
uueonnnonly  says  that  he  is  too  tired  to  take  exercise.  If 
not  yet  arrived  at  middle  B%e,  this  sense  of  fatigue  which 
comes  from  the  daily  occupation  is  actually  relieved  instead  of 
aggravated  hy  the  exercise  belore  dinner,  su  that  while 
beginning  stmietimes  with  a  sense  of  being  unable  to  walk,  the 
period  of  exercise  ends  with  a  sense  of  relieved  fatigue  and 
with  an  apt^etite.  This  is  much  better  than  taking  alcoliol  and 
bitters  before  meals,  a  custom  which  is  in  all  cases  prejudicial 
to  the  patient.  In  nther  cases,  a  short  period  of  exercise, 
fulluwed  by  a  t)erioil  of  rest,  is  a  good  iireparation  for  the 
evening  meal,  especially  for  those  of  middle  age  or  i)ast  it. 

A  complete  change  in  the  mode  of  life  is  sometimes  nf 
great  henetit  to  jmtients  who,  altliough  l>enefited  by  treatment, 
do  not  recover  rapidly.  This  is  not  uncommonly  seen  with 
those  who  lead  too  regular  a  life,  often  associated  with  a 
monotonous  diet.  A  change  to  a  greater  variety  of  fooil  or  to 
more  pleasurable  surroundings,  is  of  great  service  in  the 
treatment.  A  sea- voyage  and  a  tempomry  residence  in 
ii  mountainous  tlistiict  may  he  of  great  advantage  to  such 
individuals,  and  no  dfiubt  the  greater  part  \yi  the  good  tluit 
sometimes  f^illows  a  stay  at  one  of  the  health-resorts  at  home 
or  abroad  is  iiue  to  the  changL*  of  scene  associated  with  the  idea 
of  going  to  a  place  with  a  definite  object,  vix.  to  i*ecover  the  health, 
so  that  the  prestrilied  regimen  is  carried  out  l>y  the  patient. 
The  recommendation  of  a  voyage  or  of  a  health-resort  must, 
however,  be  airefully  considered,  special  regard  being  paid  to 
23 
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the  temperament  of  the  patieDt :  for  to  maiiT,  espeeullj  those 
^vaneing  in  years  and  these  who  have  led  a  sednded  life, 
a  residence  abroad  i^  repngnant  and  mar  do  great  harm.  Tbe 
majority  of  such  patients  can  be  treated  aa  weU  in  t^eir  own 
homes  m  out  of  them.  In  deciding  npon  a  locality  to  whkh 
to  send  a  patient,  one  sitnatecl  some  diaSance  above  the  sea- 
level  muj&t  be  chosen,  and  one  in  which  tbexe  is  sitilalife 
accouimodation  in  the  way  of  lodging  and  of  food. 

The  last  point  to  be  mentioned  is  one  of  the  most  import- 
ant, \\z.  attention  to  the  teeth  (see  Chapter  IILV  In  so  many 
individuals  does  the  condition  of  the  teeth  both  lead  to  and 
a^ravate  indi<;e8tion  of  food,  that  an  examination  of  them 
onght  always  to  be  made.  The  fault  may  be  either  that 
chewing  is  too  p^ainful  owing  tf>  dental  caries  and  swelling  of 
the  gums,  or  that  the  teeth  are  absent  to  a  greater  or  leai 
extent  In  both  cases,  the  comlition  is  easily  remedied  by 
the  dentist  The  neuralgic  i»ains,  too,  of  dental  caries  are 
aggravated  by  disordered  digestion,  so  that  both  conditions 
may  be  cured  l»y  attention  to  the  teetL 

2.  Trtaimud  hy  Mamcigt  ami  hy  Bathn, — Massat^c  is  of 
value  in  some  cases  of  gastric  disorder,  and  it  may  be  apphed 
in  two  ways,  either  as  local  kneading  of  the  stomach  or  as 
general  nibbing. 

In  local  kufadinQ  of  the  stouraeh,  the  object  is  to  increase 
the  motor  jsower  of  the  organ  by  kneading  it  in  the  iUrectiou 
of  left  to  right,  ix,  in  the  direction  in  which  the  food  naturally 
passes  out  of  the  stomach-  It  is  performed  by  the  nurse  or 
other  attendant  standing  on  the  left  side  of  the  reeumWnt 
patient  and  placing  the  palm  of  the  right  hand  tlat  on  the  aWo- 
men  near  tlie  left  hypochondriac  region.  The  hand  is  then 
pressed  fiimly  and  deeph'  into  the  abdomen  aiid  the  fundus  of 
the  organ,  so  to  speak,  gripped  in  the  palm  of  the  hand  ;  this  at j 
any  rate  is  the  object.  Without  i^moving  the  hand  from  the 
abdomen,  kneading  movements  are  then  made  slowly  towa 
the  right  hj^pochondriac  region,  passing  over  the  lower  epi- 
gastric and  the  upper  umbilical  regions.  "VMien  the  right 
hypochondrium  is  reached  the  process  is  repeated,  always 
passing  fr<jiii  left  to  right.  It  must  be  continued  for  five 
minutes  each  time,  and  afterwards,  if  necessary,  prolonged  to 
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miuntes,  and  it  jiuiy  be  repeated  two  or  three  times  daily 
Ccordiii|j!;  to  results.  Such  a  simple  inechaiiieal  process  is 
readily  leanit  by  an  untrained  assistant,  and  is  of  great  value 
iu  many  cases  of  chronic  indigestion  of  food.  It  is  of  value 
in  cases  where  there  is  delay  of  food  in  the  organ,  and  in  cases 
of  weakness  of  the  muscular  coat  (atony)  and  simple  dilatation. 
It  is  best  appHed  11  to  1\  horns  after  a  meid,  and  in  this 
case  it  not  only  inei^eaijes  the  power  of  the  organ  to  nnmipulate 
the  contained  m^,  but  it  tends  in  time  to  restore  the  inotor 
acti\nty  of  the  stomach. 

It  is  a  useful  adjunct  to  medicinal  and  dietetic  treatment 
in  the  following  cases : — 

1.  In  gastric  insufficiency  of  moderate  degree,  unassociated 
with  any  organic  disease  elsewhere. 

2.  In  cases  of  great  tlatulence  in  women  and  in  middle 
where  there  is  retention  of  gas  in  the  stomach  causing 

"great  distress.      In  these   cases,  it  is  usefidJy  combined  with 
kneading  of  the  whole  abtlonien. 

3.  In  cases  of  gastric  insufficiency,  in  the  later  stages  of 
gastric  Irritation  where  there  is  moderate  dilatation  of  the 
organ,  ami  especi*^Uly  in  cases  w*here  gastric  insulhciency  is 
prolonged  in  the  convalescent  stage  of  acute  febrile  diseases, 

4.  In  the  convalescent  stage  of  acute  or  subacute  gastric 
catarrh  when  the  stomach  is  recovering  its  functions.  It  is 
not  to  be  appln^d  if  theie  are  symptoms  of  irritation  of  the 
organ, 

0.  In  cases  of  great  dilatation  of  the  stomach  it  may  be 
tried,  provided  there  is  no  gi^eat  pyloric  obstruction.  It  is 
not,  however,  as  a  rule,  of  much  value  in  these  cases. 

It  is  contraindicated  by  the  presence  of  severe  symptoms 
of  irritation  of  the  organ,  and  must  not  be  employed  in  Citses 
of  ulcer  of  the  stomach,  of  very  jtainful  carcinoma,  of  receat 
hsematemesis,  and  only  with  great  care  when  thei-e  is  cirrhosis 
of  the  liver  or  caixliac  disease. 

CJeneral  kneailing  of  the  abdomen  is  sometimes  of  use  in 
chronic  constipation. 

Gcmnd  tnamtf/e,  or  a  systematic  nibbing  of  the  limbs  and 
trunk  with  passive  movements  of  the  joints  is  of  value  in 
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certain  cjises.  Its  oliject  is  to  increase  the  power  of  tlit* 
skeletal  muscles^  which  it  appears  to  do,  paitly  by  influeiiciDjij 
the  local  Ijnnphatic  ancl  venous  ciiculations.  It  is  a  useM 
adjunct  in  the  treatment  of  stomach  affections  in  some 
cases  m  whicli  aniemia,  but  mainly  Ixxlily  weakness  ami 
wasting  are  present.  Thus  it  may  l»e  used  in  caaes  af  gastric 
inanfticiency  which  are  not  associsited  with  serious  organic  di&- 
eivse ;  in  cases  of  chronic  indigestion  of  forxl  (not  due  to 
organic  disease),  in  which  the  patient  is  flabby  and  somewhat 
wasted ;  in  cases  of  slow  reci.ivery  from  chronic  gastric  catarrlt 
It  must  l>e  earefull}'  applied,  for  it  is  at  first  very  fatiguing  to 
the  patient.  It  is  well  to  begin  with  five  or  ten  minutes  rul>- 
hin*T  once  daily :  to  increase  this  slowly,  imtil  the  patient  can 
Itear  it  for  ten  or  fifteen  minutes  without  fatigue :  and  there 
must  be  a  period  of  rest  after  each  rubbing*  The  results  ait? 
sometimes  good,  sometimes  disappointing,  and  are  most  obvious 
whtfu  muscular  waiting  and  flaliliiiiess  rei|uire  to  l>e  treated, 
and  in  cases  of  neuroses  of  the  organ.  Massage  is  of  no  use 
as  a  treiitment  by  itself,  it  must  be  combined  with  medicinal 
and  dietetic  treatujrnt  directetl  to  the  cure  of  the  sttunach 
condition. 

Wrir-MitchfU  TirahncHt. — Ordy  a  few  words  ne^^d  Ije  said 
regarding  this  mode  of  treatmeyt,  since  it  is  of  use  not  so 
much  in  diseases  uf  the  stomach,  as  in  disorders  of  the 
ner%'ou.s  system  which  affect  the  genend  nutrition.  The  tJiree 
essential  elements  of  the  treatment  are  : — 

1.  Isolation  of  thr  patient  from  friends  and  away  fiT)m 
home. 

2.  Genei^il  massaf/t\  daily  performed. 

o.  Overfccdinfj,  commencing  with  a  milk  diet  which  is 
greiitly,  but  gradimlly,  increased ;  solid  food  up  to  three  large 
meals  daily  lieing  gradually  aflded  to  the  milk  diet. 

Tlie  treatment  is  applicaljle  to  cttses  of  so-called  **  neuras-" 
thenia "  in  women  ;  such  casus  also  occur  in  men.  The 
**  dyspeptic  "  symptoms  from  which  such  patients  suffer  are 
practically  limited  to  flatulence  and  constipation.  The  patients 
are  usually  greatly  emaciated,  but  they  muy  be  stout  and 
tiabby. 
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Baths  are  to  be  used  as  jin  iidjunet  to  other  ineasiu'es 
in  the  treatment  of  stointicli  aflections,  and  are  of  service 
chiefly  for  their  general  tmiic  etiect.  Cold  baths  in  the 
niuriiing  are  beneficial,  but  if  the  patient  is  unable  to 
stand  the  cold  liath,  remaining  cold  afterwards  and  having 
no  appetite  for  breakfast,  or  if  the  patient  is  a  cliild,  the 
}>ath  is  best  administered  in  the  following  way : — A  hike- 
warm  bath  (at  a  temperature  of  al>out  80''  F,)  is  first  taken 
for  about  two  minutes,  and  while  in  the  bath  cold  water 
(at  a  temperature  of  50'  to  60'  F,)  m  poured  over  the  l3ody, 
or  only  down  the  back.  Tlie  body  is  then  rapidly  dried  and 
well  nibbed  with  a  rough  towel  until  the  akin  glows.  Young 
children  or  weak  pei'scms  may  be  rubbed  in  front  of  a  fire. 
Ureakfa^t  ought  to  he  taken  soon  afLt:!r  the  Imtb,  and  it  is  best 
to  give  to  children  directly  after  the  l>ath  a  small  drink  of  warm 
nulk.  Adults  and  cldldren  can  from  this  mcHiified  cold  bath 
be  gradually  educated  up  to  taking  nearly  cold  iiaths  witli 
great  benefit  to  themselves. 

Cold  sea-water  may  be  used  instead  of  freshwater,  but  as  a 
rule  Uitliing  in  the  open  sea  is  not  beneticird  to  liatients  with 
chronic  stomach  affections. 

The  other  kinds  of  baths  are  not  so  serviceable  as 
the  cold  bath  or  the  modified  cold  bath ;  either  of  these  is 
readily  practised  at  home,  and  needs  no  \isit  to  a  special 
establisliment. 

3.  Tixatment  by  Electricily, — -The  application  of  the  electric 
current  to  the  stomach  m  another  adjunct  to  the  medicinal  and 
dietetic  treatment  of  chronic  stomach  affections,  which  is  of 
service  in  some  cases.  The  direct  application  of  the  faradie 
current  to  the  mucous  membrane  of  the  stomach  causes  a  localised 
circular  contraction  of  the  organ  and  the  secretion  of  a  small 
(quantity  of  gastric  juice.  In  the  treatment  of  stomach  affections, 
lurith  the  constant  and  faradie  currents  are  used,  and  they 
are  applied  in  two  ways.  By  one  method  (internal  or  intra- 
ventricular electrisation),  an  electrode  m  introduced  into  the 
stomac*li,  and  the  other  either  held  in  the  linnd  or  placed  over 
the  stomach  region.  l*y  the  other  method  large  flat  electrodes 
are  placed,  one  over  the  stomach  region,  and  tiie  other  in  the 
N'icinity  (external  electrisation  of  the  stomach). 
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Iniraventricttlar  d^dnsation  is  best  performed  hy  meajos 
of  Kwald^s  modification  of  Eiiiborn's  instrnmejit,  viz.  by  means 
of  it  lioilow  souiiJ,  containing  a  coiled  wire  ending  in  a  m€*Ul 
(iluctrode.  After  the  patient  has  swallowed  a  glass  or  two  of 
water,  the  electrode  is  passed,  and  connecteil  either  with  llw 
nt\^ative  pole  of  the  constant  battery  or  with  one  pole  of  the 
faradic.  The  other  electrode  is  held  in  the  hand,  or  placed  over 
the  stomach  region  or  in  the  rectnni  (Ewald).  With  faradim- 
lion  of  the  stomach,  the  current  must  l>e  strong  enough  to 
cause  coiitnictions  but  not  pain;  each  sitting  is  to  last  ti*ii 
minutes,  and  the  free  electrode  is  to  be  moved  over  the  surface 
t)f  the  abdomen.  With  (/alvfinimfion,  the  strengtli  of  tbe 
current  used  is  from  15  to  20  milliamperes,  and  the  sitting  is  lo 
last  about  eight  minutes.  Tlie  negative  pole  is  to  be  attached 
to  tbe  stonuieb  electrode,  and  tlie  positive  pole  is  to  1r»e  moved 
over  the  stomacb  region  (pjuborn). 

External  electrisation  is  performed  hy  means  of  large  flat 
metal  electrodes,  or  by  large  six:>nge  electrodes ;  von  Ziemsen 
recommends  one  electrode  to  cover  600  square  centimetres, 
and  one  to  cover  500.  The  larger  electrode  is  to  be  placed  in 
the  direction  of  the  long  axis  of  the  stomach,  and  with  it  the 
negative  pole  is  attached ;  the  smaller  is  to  be  placed  near  tbe 
first,  but  on  tbe  left  side  of  the  abdomen.  Tlie  sitting  is  Ui 
last  ten  minutes^  and  the  current  must  be  stri:»ng  enough 
to  cause  powerful  contractions  of  the  abdominal  muscled 
without  causing  jiain. 

Uses  of  Electricity. — ^The  appUcation  of  the  electric  current. 
especially  tbe  famrhc,  in  tbe  manner  descril>ed,  has  been 
mended  in  the  treatment  of  dilatation  of  the  stomach  and 
"  neuroses  "  of  the  oigan,  chiefly  severe  gastralgia.  In  diLiI 
tio!i  of  the  organ,  by  the  continued  action  of  electricity  it 
hoped  to  restore  tbe  motor  activity  of  the  organ;  and  tbe 
method  of  treatment  has  Ijeen  found  of  use  in  some  cas<!S  of 
dilatation,  especially  when  this  is  moderate  in  degree,  or  wl 
it  is  dissociated  with  *'  nervous  dysi:>epsia/*  In  great  dilat 
of  the  organ  it  does  not  appear  to  be  of  much  avail,  and,  indeed, 
so  conflicting  are  the  accnunts  of  the  effects  of  the  applic 
of  electricity  in  stomach  diseases,  that  its  real  utility  is  < 
to  determine.     For  tbe  i^lief  of  ptiin  in  ner\  ous  dyspepsia^  il  is 
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\A  value,  and  in  these  caiies  the  external  application  ot  the 
faraclic  current  t<5  the  stomach  region  causes  a  coiiifortable 
sensation  of  warmth  in  the  epigastrium,  and  tends  to  increase 
the  appetite. 

The  apphc4ition  of  electricity  is  not  to  be  regarded  as  in 
itself  a  curative  agent  in  diseases  of  the  stomach,  but  rather  as 
an  aid  to  the  medicinal  and  dietetic  treatment  adopted.  Its 
advocates  are  apt  to  speak  too  strongly  of  its  utility. 

3.  Wa£ihuj  out  the  Stimutch  (iavat/e), — It  is  in  certain 
cases  of  great  lie ne tit  to  the  patient  to  wash  out  the  stomai-h 
with  regidarity;  but  the  mcthr)d  of  treatment  has  been  much 
abused,  and  must  be  applied  with  circumspection. 

(a)  It  is  of  use  in  cases  of  dilatation  of  the  stomach,  with  or 
without  pyloric  obstruction,  and  with  or  wutliout  bacterial 
fermentation  of  the  food. 

In  dilatation  of  the  stomach,  there  is  great  delay  of  food 
in  the  organ,  which  collects  for  a  day  or  two  until  it  is 
vomited ;  the  stuinach  is  never  empty,  and  the  presence  of  the 
food  therefore  ciiuses  great  distress,  which  ends  in  profuse 
vomiting.  This  is  prevented  by  a  daily  washing  out  of  the 
organ  with  a  large  amount  of  liquid.  AMien  to  this  delay  of 
food  bacterial  fermentation  of  the  carbohydrates  is  added,  the 
distress  is  still  greater,  and  the  need  for  washing  out  the  organ 
more  i>eremptory. 

(/3)  It  is  also  of  use  in  eases  where  there  is  no  great 
dilatation  of  the  organ,  but  where  a  meal  causes  great 
distress  with  epigastric  burning,  acid  eructations,  and  occasional 
vomiting.  Such  cases  occur,  iis  has  l»ecn  described,  in  the 
exacerbations  of  gastric  imtation,  and  at  the  corumencement 
of  treatment  a  daily  washing  out  of  tbe  oi^au  for  a  few 
tlaya  is  of  great  benefit.  The  patient,  especially  these  with 
*' nervous  "  symptoms,  however,  must  not  l»e  taught  this  as  a 
means  of  cure,  since  the  continued  use  of  tlie  practice  detracts 
from  the  efficacy  of  medicinal  and  dietetic  treatment. 

(♦y)  In  some  cases  of  ner\'rius  dyspepsia,  associated  with 
gi*eat  pain  (gastralgia),  waslnng  out  the  oivan  is  of  value. 

(8)  In  cases  of  catarrh  the  «ine8tion  of  washing  out  the 
stomacli  frequently  arises,  especiall}'  in  the  subacute  cases.  In 
the  initial  stage  of  treatment  this  may  be  done  once,  and  the 
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treatment  by  rest  and  rectal  feeding  proceeded  with.  Wlieu 
food  is  again  given  by  the  looutb,  the  question  of  washing 
out  the  (yv^mi  must  be  reconsidered,  and  decided  acconlim: 
to  the  conditions  discussed  under  dilatation  of  tln^  »^^/.ii 
(par,  a\ 

The  patient  may  be  taught  to  perform  the  openilion  Ua 
himself,  but,  as  a  rule,  only  where  there  is  dilatation  of  tht^ 
organ  associated  with  bacterial  fermentation  of  the  fooA 

Tlie  Tinu  and  Frequmaj  of  the  Procedure. — \n  uU  oosei 
the  operation  has  ouly  to  lie  done  once  daily ;  in  some,  n 
may  be  performed  every  two  days,  and  as  the  patient  im- 
proves  at  longer  inten^als.  It  may  be  done  either  in  the  early 
morning  or  in  the  evening  after  the  day  s  food.  Whether  tht 
treatment  is  begun  in  the  morning  or  the  evening,  eventually 
it  does  nearly  as  much  good  to  the  patient;  for  after  a  time. 
the  morning  washing  enables  the  st<jmach  to  perform  it^ 
duties,  as  far  as  it  can,  during  the  day  when  food  is  taken,  and 
the  evening  wasliing  acts  in  a  similar  way.  On  the  whole, 
however,  an  evening  washing  is  to  be  preferred,  and  for  the 
fiillowing  reasons : — The  remains  and  accumulations  of  un- 
digested food  are  removetl  from  the  stouuuih,  and  thus  there  is 
mil  the  danger  of  the  food  fermenting  or  causing  distress 
during  the  long  period  of  rest  at  night  The  presence*  of  tiiis 
food  in  the  stonuich  all  night  fref|ueutly  leads  to  i*estlessne 
ami  sleeplessness.  Its  removal,  therefore,  tends  to  give  the^ 
patient  a  bettt/r  night,  and  he  wakes  up  in  a  better  condition 
to  digest  his  daily  food. 

Whetlier  perftnntied  in  the  morning  or  evening,  wai^hmg 
out  nf  the  -stomach  must  be  done  at  regiUar  intervals,  and 
must  each  time  lie  followed  V>y\a  period  of  complete  rest  in 
the  recnml>eut  position. 

Liquids  to  he  vsaL- — The  water  used  for  the  washing  out  of 
the  stomach  must  liave  been  previously  and  recently  boiled  and 
cooled  to  the  prnj>er  temperature,  about  90"  F,,  before  being 
used.      Six  to  i^-iglit  pints  are  to  be  used  at  each  washing;,  an^ 
in  this  may  be  dissolved  the  following  substances : — 
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Scric  Aeidt  3  (jer  cent  (4  dj'aclims  to  ttie  pint), 
I'SBrmanffanak  ofpotush,  added  till  the  liquid  ih  a  light  pick  colour. 
BicofixmaU  qf$odium^  2-4  per  ctnt  (3-6  drachu]!!.  to  the  pint)* 
Common  mU,  1  per  oent  (about  l-S  draobm  to  the  pint). 

Tliese  are  the  most  useful  aiul  the  least  hfiriiiful  solutions  to 
employ.  Other  substtuites  are  al80  used :  Carlsbad  saltt?, 
thymol,  resorcin,  ereolin,  salicylic  acid,  etc.,  but  ibey  have  no 
Hdvant4i}4e  over  the  foregoing.  In  fioine  casew  astringent  sub- 
stances havt^  iieeu  fonud  of  use,  esi>ecially  in  ulcer  of  t!ie 
stomach,  viz.  sulmitrate  of  bismuth  (10  to  20  gmmmes  in  200 
cc.  nf  water)  and  silver  nitmte  solution  (one  litre  combining  a 
grdiunie).  The  latter  is  applied  after  a  previous  washing  out 
of  the  oi-gan/  and  is  to  be  removed  in  a  short  time,  dilute  salt 
solution  being  given  to  relieve  any  sense  uf  liurning  caused 
by  it. 

Mdhod  of  Washing  out  the  Stomach. — The  simplest  apparatus 
is  the  best  A  soft  stomach  tube  is  to  be  used  {p.  153),  and 
is  to  be  connected  by  means  of  a  small  piece  of  glass  tubing 
with  soft  iudianibber  tubing  about  2  feet  in  length  attached  to 
41  glass  funnel,  4  to  0  inches  in  diameter  at  its  wiflest  part. 
The  stomach  tube  beiiig  passed,  the  organ  is  tiOed  with  litjuid 
through  the  funnel,  which  is  done  by  pouring  down  two  to 
three  pints  of  liquid.  Before  all  the  liquid  has  run  from  the 
funnel,  pinch  the  indiarubber  tube  near  the  funnel  and  lower  it, 
on  releasing  the  tube  the  stomach  contents  will  Aow  into  the 
fiumel  and  so  into  a  vessel  placecl  behjw.  Wlien  it  has  stopped 
tlowing,  raise  the  funnel  again  and  ponr  in  more  liquid,  until  six 
or  eight  pints  have  l»eeu  used.  If  the  liquid  does  not  flow  from 
tlie  stomacti  a  particle  of  undigested  food  has  pmbably  blocked 
the  tube ;  it  may  be  clearetl  by  detaching  the  funnel  and 
blowing  down  the  tube  witli  a  ball  syringe  such  as  is  used  for 
the  administration  of  enemata.  When  all  the  liquid  has 
been  used  and  as  much  renu>ved  by  siphonage  as  possible,  there 
is  still  some  liquid  in  tlie  stomach  if  it  is  a  case  of  dilatation. 
This  resiilual  liquid  nuist  be  removed,  and  this  is  readily  accom- 
plished by  detiiching  tlie  funnel  and  expressing  the  stomach 
conttmts  by  pressure  on  the  epigiistrium,  the  patient  being  in 
the  recumi»ent  position  and  on  the  left  side, 

^  Boas,    '*  Diagiiostik    n.   Therapie    der    Magenkmnkhetten/'    p,    307«    '4n\ 
0d,,  1894. 


CHAPTER  XIII. 

BLEEDING  FROM  THE  STOMACH :  H^EMA- 
TEMESIS— MEL^XA. 

Bleeding  from  the  stomach  is  shown  either  by  ha^matemesis, 
the  vomiting  of  blood,  or  by  meltena,  the  pissage  of  blood 
in  the  motions.  When  blood  is  present  in  the  stomach,  from 
whatever  source  it  has  come,  some  may  be  vomited  and  some 
passed  through  the  pylorus  and  so  with  the  motions.  But 
although  in  the  majority  of  cases  of  profuse  ha?matemesis, 
there  is  also  melaina  ;  this  may  be  present  when  there  has  been 
no  luematemesis,  and  may  be  due  to  one  or  other  of  the  causes 
menti(med  l)elow  (p.  371). 

Hccmatevicsis.  —  Hiematemesis  is  a  general  tenn  applied 
to  the  bringing  up  of  blood  from  the  stomach,  and  is  not 
confined  to  cases  where  the  source  of  the  bleeding  is  the 
stomach  itself  Clinically,  there  are  two  chief  conditions  to 
be  considered,  viz.  (1)  whether  the  blood  vomited  has  Ijeen 
swallowed,  as  it  not  infrequently  is,  or  (2)  whether  the 
stomacli  itself  is  the  source  of  the  hiemorrhage.  But  the 
([uestion  in  individual  cases  is  still  further  obscured  in  the 
following  manner:  a  i)atient  brings  up  a  large  (jiuintity  of 
blood  through  the  mouth,  the  practitioner  is  called  to  see  him, 
and  the  ([Uestion  to  decide  is  threefold,  whether  the  blood  has 
been  vomited  or  not,  whether  if  vomited  it  comes  from  a  lesion 
of  the  stomacli  or  from  a  lesion  in  the  thorax  or  al>ove,  and  if 
not  vomited  whetlier  it  conies  from  the  lungs,  or  another  part 
of  the  thorax.  The  causes  of  hiematemesis  may  l>e  discussed 
under  i\w  two  headings  given  above. 
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(a)  Hcmnaiemesis  due  io  Dmase  of  the  Stimiaeh  itself. — 
In  this  case  the  haemorrhage  may  be  of  two  kinds,  either 
pilltiry  or  due  to  the  opeuhig  of  a  larger  vessel — vein  or 
artery.  The  former  produces  sliglit  bleeding;  in  the  ktk^r, 
which  usually  occurs  where  tliere  is  an  ulcerated  surface,  the 
heeoioirhage  is  profuse. 

Venous  or  jneckaniml  coti/jestion  is  a  uot  infrequent  cause 
of  luematemesis.  The  pyloric  area  of  the  stomaeii  is  more 
reacUly  affected  by  venous  congestion  than  the  cardiac  f*tr 
reasons  previously  given  (p.  220),  and  when  blecihng  occurs 
the  mucous  menibrtiiie  loay  to  the  naked  eye  be  entire,  or  it 
may  show  numerous  small  pittings  (p.  229)  even  in  the  cardiac 
area,  or  erosions,  as  wlien  catarrh  is  also  present.  The  causes  of 
venous  congestion  of  the  stomach  leading  to  hiematetjiesis  are: — 

Dilfdatmn  of  the  ri^ht  side  of  the  heart,  sucli  as  occurs  as 
the  result  i>f  morbus  cordis,  especially  of  niiiral  disease.  H;emu- 
temesis  is  uot  a  fre(|ueut  symptom  in  caiihac  disease,  chieHy 
because  the  liver  intervenes  in  tlie  venous  circulation 
Ixitween  the  stonmch  and  the  right  side  of  the  heart.  Wlien 
htematemesis  does  occur  il  is  usually  observed  in  the  later 
stages  of  long-standing  mitral  disease,  where  the  liver  has 
1>eeome  fibroid  and  fatty,  and  in  this  ease  it  is  not  uncommonly 
associated  with  anatomiail  changes  in  the  mucous  nienihrane 
of  the  stomach  due  to  catarrh  (*'  Stauiuigs-katarrh  *'). 

In  direct  ohstri'dion  to  the  portal  eireulatmn  hfcuiatemesis 
is  more  common  and  is  often  profuse.  If  tlie  obstruction  is 
acute,  as  in  portal  tbrombosis,  the  hoematemesis  is  an  early 
s^Tiiptom,  and  is  often  very  profuse ;  if  the  ohstnictiou  is 
chi'onic,  htematemesis  Ls  a  later  symptom  and  may  also  be 
profuse.  Chronic  portal  obstiaiction  occurs  in  cirrhosis  of  the 
liver,  anrf  in  pressure  on  the  inferior  vena  cava  or  on  the 
vena  jxirUi  itself  by  tumours  or  enlarged  glands.  The  two 
last  conditions  are  rarely  the  cause  of  hrenuitemeais,  so  that  it 
may  be  said  generally  that  acute  jxirtal  obstructiyn  as  a 
cause  of  hiematemesis  is  due  to  portal  thrond»osis;  that  chronic 
portal  obstruction  as  a  cause  of  the  V»leeding  is  due  to  cirrhosis 
(atrophic)  of  the  liver. 

Active  cojiffcstion  or  inflainmaticm  of  the  mucous  mem- 
brane of  the  stomach  is  a  cause  of  slight  harmatemeais.     In 


166  BLEEDING  FROM  TBM  STOMACS. 

tmam  tf  |jMHiitii   toxn  tl»  iailial 

the  onwi  nd  dertraetiQB   of  tlie 

the  paiMi;  if  immn 

B  due  to  tlie  pggaciiDa  of  an  Qker«  < 

poiMii.     In  actue  iioti-l0xk  eatorrii, 

dij^il^aiidii  mppamS^  doe  Id  two  ooodttioiifi. 

eil  omie  is  lliepmwnn  oT  sii  cfosioii  of  tbe 

(pi  257X  vl^ic^  1«^  to  8l>^^  Ueediiig ;  a  1 

ifl  a  itf^  kooo   fif  the  flofteoed  aod 

MMSiuliMMie  cauaed  I7  the  preaeooe  of  izkdi^eitible  food  or  1 

the  pasnge  of   the  itomftch   soond     There  are 

of  Gatarrfa  which  raMlilj  Meed,  and  akhoygli  the 

is  ahght,  yet    it^  Aceofi^EQei?   is   important    as    of 

signififancft 

UUxratum  i&  ibe  oodnmonest  cause  of  haaesiiateiiieflaa,  Ii 
cfait^nic  nicer  it  is  a  comiiioD  q^ptom  (p.  429).  aad  ts  dee 
either  to  the  opening  of  a  large  vessel,  such  as  a  hnyacfa  if 
the  splenic,  pyloric,  or  eoronarr  arteries,  or  to  the  raptaie  rf 
capillaries. 

In  cancer  h^ematemesis  occurs  when  the  growth  becoofli 
nleemted :  it  may  be  profuse*  as  when  a  laige  Tessel  is  opsned, 
but  the  bleeding  is  usually  slow  (see  p.  480), 

Rtcesgice  vomilinij  and  retching  without  the  piiesence 
of  arterial  disease  of  the  stomach  causes  slight  hsematemeais^ 
such  as  occurs  in  sea-sickness  and  in  some  cases  of  pregnancy. 
The  WcxkI  is  very  slight  in  amount,  only  occurring  in  streaks 
in  the  vomit.     It  is  capillary  in  origin. 

(ff)  ffetnmttmmB  dus  to  a  Le^i&tt  of  the  StmnacK    Wait, 
Tliis  may  occur  by  tlie  rupture  of  a  neighlx^uring  aneiirj* 
usually  of  the   oceliac   axis  or  of  une  of  its  branches. 
aneurysm  becomes  adherent  to  the  stomach  wall,  and  fuequont 
causes  an  ulceration  of  the  mucous  membrane  of  the  stomacl 
(pressure  necrosis)   through   which  it  ruptures.     The  hanna- 
terae^is  is  sudden,  profuse,  and  fatal. 

In  other  ca^s  a  neightouring  malignant  growth,  usuall; 
retit>-i>eritoneal.  sometiiiies  omental,  invades  the  stomach,  pi 
trudes  internally,  and  ulcerates,  capillary  hamorrhage  occur 
ring. 

(7)  Hctmaiemesis  dm  to  a  General  Disecise  qf  the  Body^ 
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Diseases  of  parts  other  than  the  Stomach, — Hiematemesis  may 
Dur  in — 

Acute   FehrUe    Diseases. — In   the   acute   stage  of  tropiciil 

Imalariiil  diseases  it  is  a  frequent  symptom.     In  typhus  fever 

rand  in  the  hreninrrhagic  forms  of  variola  and  of  scarlet  fever, 

[hiemutemesia  nmy  uceur,  as  well  as  in  the  various  forms  of 

septic  '*  fevers  antl  in  pya^mia» 

In  anmmk  dismsi'.%  such  as  pernicious  antTuiia  and 
I  leueuc^ythii^uiia,  and  in  scurvy,  profuse  nienorrliagia  and 
I  haemophilia. 

In  renal  dismsc  hieniatemesis  sometimes  occurs ;  only, 
*  however,  in  the  gram  Jar  contracted  kidney  and  usually  in  the 
[stage  of  high  arterial  tension. 

Vieurioits  Memtruatkm. — The  (K-curreuce  of  vicarious 
(menstruation  is  much  disputed;  it  is  strongly  uphehl  by  some, 
altogether  repudiated  hy  others.  The  ditticulty  in  deciding  the 
question  appears  to  rest  on  tlie  fat^t  that  accurate  ohserva- 
tion  of  the  patient  for  long  periods,  during  which  the  character 
of  the  menstruation  and  of  the  Weeding  elsewhere  is  observed, 
wanting.  But  the  fact  is  iudisiuitalJe  that  these  patients 
ay  that  when  the  menstrual  tiuw  uf  Idood  is  deticient,  they 
have  epistaxis,  hremoptysis,  htcmatemesis,  to  mention  only 
three  of  the  kinds  of  bleeding ;  and  at  the  same  time  direct 
observation  has  convinced  the  medical  attendant  that  there 
is  no  organic  disease  present  to  account  for  the  symptom  which 
with  the  period. 

Of  the  causes  of  haiuatemesis  considered  as  due  to  a 
geneml  condition  of  the  Ixjdy,  the  only  one  winch  is  of  import- 
ance in  relation  to  diseases  of  the  stomach  is  renal  hi^matemesis. 
It  may  tlierefore  be  of  value  to  record  a  ciise  illustrative  of 
this  condition. 

A  man,  aged  thirty-six  years,  came  to  the  hospital  with  a 
itf*ry  of  twelve  months*  illness,  characterised  by  epigastric 
weight  after  food,  relieved  by  vomiting,  ^iloriiing  vomiting 
had  existed  for  over  eighteen  months,  and  was  not  associated  with 
any  more  definite  symptoms  than  weight  after  food*  One  week 
before  his  visit  to  the  hospital  he  had  vomited  lilood  three 
time3»  altogether  about  a  pint     He  suffered  from  dyspncea  and 


368 


BLEEDING  FROM  THE  STOMACH. 


hail  been  wa&ting  twelve  months.  He  was  very  pale,  wiA 
slightly  bagg}'  eyelids,  but  bad  no  other  signs  of  cedema.  The 
apfKitite  wtis  good,  the  tongue  wiis  pale  bat  clean,  and  the  bairA 
constipated.  The  pulse  showed  a  slight  increase  of  tenakm,  tad 
the  left  ventricle  was  slightly  enlai^L  On  exatnmattcm  of  ths 
alKlomen,  the  atomaeh  was  found  moderately  distended,  and  Ibeir 
wa.^  a  large  area  of  slight  tenderness  over  the  epi<^aatrium  whidi 
disappeared  after  rest  in  bed.  Tlie  s}nnptonis  which  stiggesled 
that  thi-i  was  not  a  case  of  gastric  idcer  simply,  was  the  long 
hist<.>ry  of  morning  vomiting  and  of  dyspna-a  without  well- 
marked  symptoms  referable  to  the  stomach,  as  well  as  tlie 
iDcreasecl  arterial  tension  ;  and  the  ease  was  definitely  riri^ 
uised  as  one  of  renal  httniaiemesis  by  the  examiuation  of  the 
urine,  which  was  acid,  of  low  specific  gravity  (10143,  •»*' 
crintained  from  one-fourth  t«»  two-fifths  albimiin  ;  and  by  the 
examination  of  tlie  eyes,  in  both  of  which  there  were  signs  of 
alliuminuric  retinitis  and  liiumorrhage,  as  well  as  of  sli^»ht 
optic  neuritis. 

Clutradcrs  of  Hwmalem€sis, —  The  chemical  and  uiieru- 
scopical  characteristics  of  the  vomited  matters  in  hfematemesis 
littve  already  been  discussed  (Chapter  V*,  |x  123).  The  bleediiig 
into  the  stomach  may  be  slow  or  rapid ;  but  the  vomiting  of 
the  lilood  is  sudden,  and  in  the  majority  of  cases  the  occuiTeiict? 
of  bleeding  into  the  organ  is  unsuspected  until  the  blood 
Is  seen  in  the  %'nmit. 

TliL*  cases  which  more  usually  concern  us  are  those  occur- 
ring ill  the  course  of  stomaeh  atfeetions ;  i.e.  in  mechanical  con- 
gestion, iu  acute  or  subacute  catarrh,  in  ulcer  and  in  carcinoma  of 
the  organ.  The  two  commonest  aiusesof  profuse  ha^matemesis 
ore  portal  ol>st ruction  (chiefiy  cirrhosis  of  the  liver)»  and  idcer 
of  the  stomach.  In  tliese  eases,  although  only  small  quantities 
of  blood  may  be  vomited,  from  simply  strciiks  in  the  vomit  to 
2  or  3  oimces  of  clots,  yet  the  blood  is  frequent]}^  as 
much  iis  one  or  two  pints  or  more,  mixed  with  the  stomach 
contents.  The  l>lood  may  be  a  briglitish  red  or  diu'k  i*ed  and 
in  clots,  or  it  may  be  **  cotiee-grounds ''  in  character  if  it  lias 
remained  long  in  the  organ.  KecuiTent  Inemateraesis  in  these 
diseases  is  not  an  uncommon  symptom,  recurrence  after  years 
it  may  be.     The  whole  of  the  blood  is  not  vomited  at  one 
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e,  but  at  intervals  of  some  hours,  or,  it  may  be,  a  day  or 

wo ;  and  in  these  later  attacks  the  blood  is  frequently  darker 

ill  colour  and  may  be  like  eoffee-gi*oundB,  owing  to  its  long 

lojourn  in  the  stumaclL      In  cancer  profuse  hLematemesis  may 

ur,  but  as  the  Weeding  is  usually  slow,  the  blood  is  gre^itly 

It^red  and  is  of  the  colour  of  coflee-giounds. 

In  acute  aad  subacute  catarrh  slight  hivmateraesis  is  not 

an  unootnuion    symptom ;    it  is    rarely  abtJ%'e   2    ounces,  and 

usually  consists  in  a  small  quantity  of  l>lood  diffused  through 

phe  vomit.     In  chronic  cases  of  catarrh  with  dilatation   this 

ay  also  be  observed;  and  iu  most  cases,  whether  acute  or 

hi'onic,  the  bleeding  is  due  to  an  erosion    of   the    mucous 

mendirane.     The  blood  is  not  much  altered  in  character,  and 

**  coftee-gi^ouuds  '*  vomiting  does  not  occur. 

St/mpioms. — The  symptoms  produced  by  bleeding  from  the 
Btomach  depend  on  the  amount  of  bkiod  lost,  and  on  the 
nature  of  the  diseiise  producing  the  bleeding.  Thus  the 
symptoms  of  the  primary  disease  may  be  so  serious  as  quite  to 
overshadow  those  produced  by  the  hirmatemesis ;  such,  for 
example,  as  when  tiiis  occurs  in  the  course  of  the  acute  febrile 
diseases  mentioned,  and  of  profound  anieinias,  or  in  the  later 
Btages  of  cancer  of  the  atomack  In  Ihese  cases  ha^matemesis 
is  only  a  symptom  added  to  a  profound  change  in  the  body 
generally;  one  imiicating  a  loss  of  bloud  which  perhaps  the 
patient  cannot  withstand,  but  which  does  not  add  very  materially 
to  the  already  grave  signs  of  illness  shown  by  the  patient. 

On  the  other  hand,  profuse  hcematemesis  occurring  in  the 
course  of  cirrhosis  of  the  liver,  of  chronic  ulcer  of  the  stomach, 
and  of  rupture  of  an  aneurysm  into  tlie  stomach  produces 
definite  symptoms  ascribable  to  the  bleeding,  and  is  not  in- 
frequently preceded  by  a  drink  delmuch,  by  the  partaking  of 
an  indigestible  meal,  or  by  some  sudden  exertion. 

The  patient  feels  suddenly  iaint,  or  gradually  l^ecomes 
faint  and  ]:iale,  with  a  sense  of  warmth,  sinking,  or  of  actual 
pain  in  the  epigastrium.  This  is  succeeded  Ijy  a  general  sense 
of  coldness  of  the  skin,  which  may  be  moist  with  a  cold  sweat. 
The  pulse  is  increased  in  frequency,  it  is  sniall  and  compres- 
sible ;  afterwards  it  becomes  more  full  and  bcninding,  Init  is 
still  compressible.     Vomiting  may  occur  at  any  period  of  the 
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symptoms,  the  vomit  containing  blood  and  food.  The  pttkut 
may  Buddenly  feel  faint  and  vomit  the  blood  imniedtai^lT,  «t 

the  faiiitness  may  continue  without  vomiting,  but  with  an 
increase  of  the  general  symptoms,  ajid  it  is  only  after  a  ticae  tlia& 
the  vomited  blood  shows  the  cause  of  the  sy*mptoni&     iAer, 

the  vomitiotj;  the  patient  usually  experiences  some  reUef  to  1 
symptoms,  although  in  other  cases  the    general    conditioii : 
serious,  the  patient  lying  partially  collapsed  in  l>ed  with  ai 
|iale  ilrawn   face,  and  a  \^t^  frequent,  small,  and  comj^r 
pulse.     The^se  severe  symptoms  indicate  either   a   coutini] 
of  the  bleeding,  or  they  are  the  effect  of  a  pnifnse  liiss  of  I 
in  a  ptitient  previously  worn  out  with  chronic  illness^ 

Blood,  as  pre^^ously  stated,  may  l>e  vuniited    cmee, 
or  even  three  times  in  the  same  attack,  and   there  may 
ineln^na  as  well. 

In  ciixhosis  of  the  liver  as  well  as  in  chronic  nicer 
above  initial  symptoms  of  luemateniesis  may  tie  noted 
clironic  ulcer,  which  more  particulaily  concerns  us  here, 
the  initial  symptoms  have  passed,  there  is  a  stage  in 
majority  of  eases  of  reaction.  While  the  bleeding  has  left 
patient  blanched  and  mth  bloodless  Ups  and  mucous  niembr 
and  has  somewhat  depressed  the  temperature  of  the  skin  and  < 
the  mternal  parts,  the  signs  of  reaction  are  shown  in  th 
recovery  of  the  pulse.  Thiring  the  haemorrhage  and 
afterwards  the  pulse  is  very  frequent,  small  and  compr 
fiible ;  reaction  is  shown  in  the  pulse  becoming  morv  full  an 
liouoding,  and  eventually  slowing.  The  full,  bounding  pulse,  is 
more  frequent  than  usual,  and  it  may  W  some  days  before  it 
becomes  of  normal  frerpiency.  Dming  the  stage  uf  reactiau 
the  patient  not  infrequently  shows  a  slight  pink  flnsh  on 
cheeks,  es|>ecially  if  there  has  been  fair  health  previously* 
the  temperature  of  tlie  skin  anil  internal  part^  rises  slightlj 
although  as  a  rule  not  to  a  febrile  extent.  The  reaction  st 
after  luemorrhage  is  more  marked  in  those  patients  who  are^ 
least  run  dciwn  by  the  previous  illness.  In  chronic  idcer. 
however,  after  a  long  period,  often  years,  of  illness,  there  ma| 
1)e  no  perceptible  reaction,  and  the  ba.^morrhage  may  end 
death ;  but  as  a  nde,  ba^matemesis  in  ulcer  is  not  iunue 
fatal. 
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The  symptoms  of  slight  hji^matemesis  are  tri%dal,  such  as 
f  occurs  in  cases  of  catarrh  and  in  capillar}^  hi^morrhage  m  ulcer. 
A  little  faintiiess,  soon  passing  away,  with  some  epigasti-ie  pain 
or  diseoDifort,  is  all  that  is  experienced. 

The  i}hy^i€4xl  txamiuation  in  cases  of  ha^uiatemesis  is  either 
I  negative  or  shows  the  various  conditions  of  the  stomach  pro- 
ducing tlte  lileeding^  such  as  ulcer  and  cancer.  In  haemorrhage 
from  the  stomach  from  whatever  condition  of  the  organ » there 
is  frequenily,  how^ever,  some  dilfose  tenderness,  which  may  not 
have  been  present  hefore,  as  in  cirrhosis  of  the  liver,  or  which 
may  be  an  aggi-avation  of  the  previous  tenderness,  as  in  nicer  and 
catarrh ;  and  in  ulcer  the  localised  tenderness  may  be  situated 
in  a  larger  area  of  slighter  tenderness.  Otherwise  the  stomacli 
may  be  found  dilated,  the  liver  enlarged,  a  new  grow^tli  present 
in  the  stomach  or  liver,  or  ascites  may  be  discovered  (see 
i>iagnosis). 

J/r'/aT^i?L— lUeeding  from  the  stc^mach  may  be  shown  by 
haj'mateniesis,  and  blcMinl  in  the  motions  may  l>e  present  at  the 
same  time.  In  severe  hicmoiThage  from  the  stomach,  litema- 
iemesift  is  always  present,  hut  when  the  bleeding  is  slight  and 
from  a  lesion  near  the  pyb>rus,  practically  all  the  blood  mity 
pass  int^j  the  duodenum  and  l>e  voided  as  black  blood  in  the 
motiruis.  The  causes  of  nieUena  are  in  part  the  same  as  those 
i(f  hicmateraesis,  ic,  when  there  is  a  large  amuunt  of  blooil 
present  in  the  stomach  some  is  passed  in  the  motions,  and  thus 
it  may  occur  wheti  blood  is  swallowed  and  when  it  has 
been  poured  out  into  the  stumacli.  It  may  also  he  due  to 
luemorrhage  from  the  small  intestine,  in  duodenal  ulcer, 
fi-om  new  growth,  and  from  simple  or  fmni  infective  ulcera- 
tion. In  cases  of  ulceration  of  tlie  large  gut,  whether  infective 
(dysenteric),  simple  or  malignant,  melsena  also  occurs.  In 
niehcna  produce«l  by  l^bH>d  Ironi  the  stoniacli  ur  from  the  small 
intestine,  the  heees  are  of  a  uinformly  dark  chncolute  colour, 
differing  greatly  from  the  coal  black  colour  »>f  fiecal  matter 
produced  by  ii*on  sidts,  or  the  metallic  black  colour  given 
by  bismuth.  No  naked-eye  diagnosis  of  mehena  can  lie  made 
if  these  drugs  are  Ijeing  given ;  but  when  they  are  not  being 
administered  the  colour  of  the  storjls  is  quite  characteristic  of 
meUeua  (Chapter  V.).     As  regards  symptoms  these  depend  on 
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1.  U  the  atODHdi  Ihe  seat  of  Ibe  bniCiThage  ? 

2.  If  Ihe  aloanch  is  the  aeai  of  hsmoirfaage,  what  Ic^iou 
pveaeiil :  imyhanical  oongwliop,  catanh«  ulcer,  or  carciDoimi  I 

1.  UtksSmkmdk  UUSe^  ^Emmorwhrnge  ? — On  referring  t<^ 
Ihe  list  of  caases  of  hiesiatesDesis  nnassodated  with  hitouorrbiige 
into  the  stotnadi  (p.  364),  it  will  be  seen  that  most  of  them 
present  no  difficulty  in  their  recognition.  In  eptstaxis  tb^ 
bleeding  firom  the  posterior  part  of  the  nose  is  usually  accom- 
panied hy  a  flow  of  blood  from  the  nostrils,  and  if  there  is 
no  sign  of  blood  anteriorly,  an  examination  of  the  tiiroat 
demonstrates  the  flaw  of  blood  posteriorly.  K,  as  In  mtne 
cases,  the  vomiting  of  the  swallowed  blood  occurs  some 
time  after  the  epistaxis  has  ceased,  the  history  of  the  nose- 
bleeding  is  usually  clear,  since  hiematemesis  in  these  cjists 
usually  only  occurs  where  there  has  been  a  profuse  loss  of 
blood  from  the  nose.  In  fact  in  many  cases  of  swallowed 
blood  there  is  no  haematemesis,  because  the  gastric  juice 
partially  digests  the  blood,  and  the  stomach  expels  it  into  the 
duodenum, 

III  tile  case  of  the  rupture  of  a  laige  artery  (such  as  the 
aorta)  into  the  upper  alimentary  tract,  the  bleeding  is  profuse 
and  fatal  Some  of  the  cases  may  not  be  seen  during  life, 
and  are  only  cleared  up  by  a  pust-inortem  examination. 
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It  IS  in  Ciises  nf  profuse  hEeiiiuptysis  that  difficulty  arises 
in  the  diagnosis  of  bleeding  from  tlie  stoniach.  The  ditllciiUy 
arises  paitly  from  the  incomplete  account  the  patient  is  able 
to  give  of  either  a  jirevious  or  the  present  hieraorrhage,  and 
partly  from  the  taet  that  in  the  actual  *tbserv{ition  that  a 
Urge  quantity  f*f  blood  has  been  brought  up  tlu'ongh  tlie 
mouth,  it  is  ditticult  to  say  whether  the  Idnod  is  vomited  or 
not,  especially  as  iii  cases  of  disefises  of  the  lung,  vomiting 
may  occur  at  the  titne  of  hannorrhago,  or  the  hlootl  in  hoemo- 
pty»is  may  be  svv^ilbnved  uv  snI)SeqLieutly  vouiited. 

Prfifuse  hi!  nmptysis  may  arise- — 

1.  From  tile  rapture  of  an  aortic  atieurv'sm  into  a  bronchus 
or  trachea ;  tliis  is  rapidly  fakiL 

2.  In  pulmonar)'  tul»ercub>sis— 

(a)  In  tlie  early  stage  of  the  diseiise ;  initial  hnemoptysia 
(jS)  In  the  course  of  the  tlisease  which  is  progressing. 
(7)  From  the  rupture  of  an  aneurysm  f>f  a  branch  of  the 
pulmonary  artery  in  a  cavity ;  this  is  conmionl}'  fatid. 

The  practical  question  of  diagnosis  tlierefore  lies  Ijetween 
hicnioptysis  in  the  various  stages  of  puhnnnary  tubercub^sis 
and  hiematemesis.  and  it  is  decided  in  the  following  ways :  by 
the  mode  in  which  the  blood  is  brought  up,  by  the  symptoms 
and  physical  signs  present,  and  by  an  examination  of  the 
blood  and  other  matters  which  are  ejected. 

The  Moih  in  which  tfw  Blood  is  hrowjht  up. — In  ha?ma- 
temesis  there  is  ijue  and  only  one  bringing  up  of  blood,  this 
may  be  repeated  once  or  twice,  but  at  the  end  no  more  Wood 
is  brought  up.  In  liiemoptysis^  the  mode  of  bringing  up  the 
blood  is  different.  In  the  case  of  rupture  of  an  aneurysm  in  a 
cavity,  the  bleeding  is  usually  fat^il ;  when  recovery  from  the 
haemorrhage  takes  place,  the  blood  is  continued  Uy  be  l)rought 
up  in  small  quantities  mixed  with  sputum,  and  it  is  brought  up 
by  coughing.  In  initial  luemoptysis  and  the  hicmoptysis  of 
progressing  pulmonary  tuberculosis,  there  may  be  one  large 
loss  of  blood  at  first,  but  the  ctises  are  rare,  and  are  then  not 
commonly  due  to  tul^erculosis,  in  which  the  patient  does  not 
for  the  rest  of  the  day,  or  for  the  succeeding  days  cough  up 
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^f0t  M^d  mixed  with  expectoration.  Close  questioiun^  rif 
^lif  ii4«Mil  will  usually  elicit  this  fact  in  cases  of  hiemoptyBis, 
^Tr^^eiirt'  liid  iu  the  diagnosis  ccmsists  in  the  following: — a 
MiMit  ttwy  give  the  historj*  of  a  large  lucmorrhage,  wliich 
In  H  pitiful  hii?matem^is  or  haraoptysia,  but  inquiry  will 
^fftmOf  bring  out  the  fact  that  there  have  l>een  subsequent 
^l^bl  hiemorrhages,  in  which  the  Idood  was  coughed  up  with 
gtlliCilnnitiT  n  leading  to  the  diagnosis  of  the  first  hainorrhage 
)f4^^  A  ha-inoptysis  antl  not  a  hfcnmtemesis.  The  continue* I 
<v^un*^  up  nf  blfHid  after  the  initial  hiemorrlieige,  which  is 
ife%  characteristic  a  fetitm^e  of  ha:;moptysis,  is  due  to  the  fact 
lliAt  in  puhuonary  tuliereiilosis  slight  ha^niLirrhage  (capillan') 
tvMtinues  after  the  first,  and  also  to  the  peculiarity  of 
{picture  of  the  lung,  which  retains  some  of  the  exuded  Wood, 
whidi  is  suliyeijuently  coughed  up  of  a  dark  colour. 

The  si/mptmns  and  pAi/.^i'm/  signs  present  ma}'  indicate  the 
tn>iu'ce  of  the  blood.  In  Ideeding  from  the  stomach  there  is 
the  previous  histtiry  and  the  actual  presence  of  the  stomach 
nyinptoms  characteristic  of  ulcer.  In  some  cases,  however, 
tlic  loss  of  blood  is  apparently  the  first  symptom  in  ulcer, 
but  this  is  not  really  the  case,  since  a  close  questioning 
brings  out  a  history  of  symptoms  of  indigestion  of  food  or  of 
localised  gastric  pain  after  food.  Similarly  in  haemoptysis 
there  are  the  previous  symptoms  of  lung  tlisease,  cough  and 
expectcjmtion,  while  an  examination  of  the  chest  will  reveo! 
the  signs  of  disease  uf  the  huigs.  In  the  early  luemoptysis  of 
pulmonary  tubei-culosis,  physical  signs  may  be  so  doubtful 
tlrat  no  cctnclusion  can  be  di^itwn  from  them,  and  there  are 
cases  where  a  single  ha-moptysis  has  occurred  and  no  physical 
signs  have  afterwards  been  discovered.  In  these  cases  the 
decision  ril'  tlie  existence  of  haemoptysis  must  rest  on  the  other 
gioimds  tlescrihed  and  on  tlie  presence  or  absencu  of  fever  and 
night  sweats.  Iji  eases  of  hicmateniesia  due  to  portal  ohstnic* 
tion,  the  existence  of  ascites,  of  pain  and  tenderness  m  the 
liver  region,  of  slight  enlargement  i»f  the  liver,  and  the  proof 
of  the  alcoholic  habits  of  the  patient,  are  aids  in  the  diagnosis. 
The  examijiafion  of  fhr  cjaied  blood  and  other  matters  is  of 
great  importance.  Following  a  profuse  haemoptysis,  there 
may  1h?  sputum,  stained  with  blood  and   conUuniug  pigment 
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cells  and  tubercle  liacilli,  and  t!ie  mixture  is  alkaline:  with  a 
lueniateiueyis,  tlie  bloud  is  usually  mixed  with  the  omtents  of 
the  jstoniaeh,  and  since  bleeding  from  the  stomach  usually 
occurs  aft-er  a  meal,  the  vomit  is  acid,  containing  hydrochloric 
acid  and  tlie  renuiins  of  the  nieaL  A  naked  eye,  a  micro- 
scopical and  a  chemical  exaniination  of  the  ejected  blood 
revefds  this  composition  of  the  Hiiiil  and  aids  the  diagnosis 
(Chapter  Y,  p.  123). 

2.  If  the,  Stamtiek  is  the  Scat  of  the  Ha:mQrrh^gc,  what  Lesion 
is  present  f — ^The  decision  of  this  point  rests  almost  solely  on 
the  recognition  of  the  symptoms  peculiar  to  the  lesion  of  the 
stomach.  Where  an  aneurysm  ruptures  into  the  stomach 
death  follows,  and  the  diseiise  may  have  Ijcen  diagnosed 
during  life  by  an  exaniination  of  the  alKlomen.  In  the  cnse 
of  catarrh,  lucmatemesis  is  an  infrequent  symptom,  and  only 
slight  in  amount;  in  ulcer  a  similar  slight  hiemateratsis 
may  occur,  and  the  diagnosis  lietween  the  two  conditions  in 
made  by  a  reference  to  the  symptoms  peculiar  to  each  (see 
ricer,  p,  433),  In  a  profuse  hicniatemesia  due  to  a  stomach 
lesion,  the  diagnosis  lies  between  ulcer,  mechanical  congestion, 
and  carcinoma.  In  carcinoma,  as  a  rule,  the  diagnosis  is  not 
difficult,  since  the  coffee-grounds  vonnting  is  usually  present 
with  the  signs  characteristic  of  tlie  disease,  viz.  persistent 
pain,  the  presence  of  a  tumour,  dilatation  of  the  organ  and 
bacterial  fLTnientatinn,  witli  the  general  synqitoms  of  the 
diseiise.  Between  the  hiejnatemcsis  of  old  ulcer  with  dihited 
stomach  ami  ttiat  of  carcinoma,  the  diagnosis  is  often  extremely 
ditTictdt,  and  depends  almost  solely  on  the  history  of  the  case. 

The  diagnosis  lietween  the  ha^uuitemesis  of  portal  oljstruc- 
tion  and  that  of  ulcer  not  iidrequently  presents  ditticulties  at 
tlie  outset.  The  symptoms  and  signs  jteeuliar  to  eaeli  disease 
nuist  l>e  examined.  Thus  in  cindiosis  of  the  liver  (the 
commonest  cause  of  portal  obstruction),  the  patient  is  usually 
a  male,  addicted  to  alcohol,  and  lie  may  show  an  enlarged 
tender  liver,  and  ascites ;  while  in  ulcer  the  patient  is  usually 
a  young  female  with  the  characteriBtic  localised  pain  after 
food.  But  cases  sometimes  present  great  difficulty,  because 
in  cirrhosis  of  the  liver,  there  is  frequently  indigestion  of  food 
(irritation  or  catarrh)  and  vomiting,  %vhile  in  ulcer  the  localised 
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jmiii  after  fotnl  may  be  absent  at  the  time  of  exaiiimation,  and 
the  patient  loay  be  a  man  r»f  inidille  tige.     In  the  di*ignosis 
the  cK!€urrence  of  bleeding  from  tlie  stomach  and  of  the  parti- 
cular lesion  producing  it,  no  one  fact  is  to  be  rehed  UjMia  but^ 
all  must  be  considered  together. 

Frof/nods. — The  prognosis  of  bleeding  from  the  st4:)mac}ii 
depends  on  the  amount  of  l>locxl  lost  and  the  natun?  and  stagei 
of  the  disejise  causing  it. 

Thus  in  catarrh,  the  emiall  amount  i>f  blLK>d  lost,  althongltl 
an   important    Bign^  dws    not  affect   the   patient   profoundlrJ 
In  cancer  and  ulcer,  on  the  other  hand,  hjematemesia  may  be  a] 
serious  sign.     In  cancer,  the  slow  loss  of  blood  as  ehovm  by 
subsequent  h^emateinesis  is  one  of  the  factors  which   aid  th^ 
downward  progress  of  the  patient,  and   it  may  he  the 
event  before  death. 

It  is  in  ulcer  wtiere  the  ipiestton  ot   the  proj^iiu^is   ig" 
importance.      Bleeding  from  the  st^^mach  is  usually  shown  m 
these  cases    by   ha^matemesis.       Slight    haematemesis    in 
course  of  a  c^ise  of  ulcer,  altliougli  in  itself  producing  Imt  sllglil 
effect  on  the  patient,  is  an  imUeation  for  treatment  directe*! 
prevent  a  further  bleeding. 

In  profuse  banuitemesis,  the  inunediate   pro^tiosis   is 
rule  good,  even  though   the  htemorrliage  may  lie  severe ;  sucbj 
patients  rarely  succumb  immediately  to  it.      But  in  i|iett^miimDJ 
the  prognosis,  several  conditions  must  be  considered   beside 
the  amount  of  blood  lost,  viz.  the  general  condition   of  t 
imtient,  and  the  special  condition  of  the  stomach.      In  cases,  J 
example,  of  old   ulcer,  when   the  patient  is  greatly  wtistetl,  ha 
been  worn  out  with  jmin,  and  has  lieen  capable  i>f  taking  veryj 
little  food,  the  occurrence  of  hiematemesis  is  a  serious  sympt 
and  may  lead  to  dciitli.      These  debilitated  putieots 
withstand  the  loss  of  bhjod. 

On  the  other  hand,  in  the  more  usual  forms  of  luiinate* 
meeis,  suc!i  as  occur  in  eitses  of  ulcer  in  young  women,  the 
loss  of  blood  lias  a  profound  but  not  a  fatal  eflect  on  tbr 
patient.  It  may  be  weeks  or  months  before  a  cotapleU 
rec^jvery  lakes  phice,  but  with  care  the  patient  does  get  wt^H 
The  recovery  from  the  Iu»/morrhage  is  in  great  part  due  toj 
measures  of  treatment  adopted. 
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III  tliL*  liieDiatemesis  of  portul  obstruction,  the  immediate 
Ijrogiioais  is  also  gooil,  althougli  it  may  be  one  of  the  factors 
aiding  the  final  dissolution  of  the  patient.  The  conditiuii  of 
the  stomach  in  all  cases  has  aii  influence  on  the  hiemateTJiesis, 
wliich  is  always  a  more  serious  sign  if  tl\e  organ  is  dilated  and 
unable  to  contract  than  when  the  muscular  power  is  but  little 
weakened. 

Treaimeut., — ^The  treatment  to  he  adopt-ed  in  cases  of 
bleeding  from  the  st<>mach  is  the  same  as  the  treatment  of 
profuse  haemorrhage  from  other  parts.  The  essential  of  such 
treatment  is  rest- — rest  to  the  lx)dy»  rest  to  the  stomach  and, 
what  is  not  quite  the  same  thing  to  all  minds  as  rest,  the 
abstention  from  all  active  treatment. 

iTJinmliate  Treatment, — ^The  patient  is  to  he  kept  in  bed 
and  is  to  remain  quite  quiet  in  the  recumbent  position.  If 
the  bowels  have  not  been  open,  as  soon  as  the  first  e fleets  of 
the  htiinorrhajTje  are  past,  an  enema  must  be  given  to  open 
them.  The  visits  of  friends  are  to  be  strictly  prohibited  for  a 
time,  nnly  the  attendants  \mxi)i  allowed  to  l>e  present.  All 
fooil  l>y  the  mouth  is  to  be  stop^ied  in  eases  of  ulcer,  only  a 
little  ice  lieing  allowed  to  relieve  thirst,  and  rectal  feeding  is 
to  be  adopted  (p.  .143). 

When  there  is  synco|»e  or  a  tendency  to  8ynco])e  after  the 
haemorrhage,  this  may  be  treated  either  by  the  apphciition  of 
a  Ci»ld  damp  cloth  to  the  temples  or  by  allowing  the  patient 
to  inhale  the  vapour  of  ammonia  or  of  strong  smelling  salt^s, 
and  by  giving  a  rectal  injection  of  lialf  an  oimce  of  brandy 
with  half  an  ounce  or  an  ounce  of  warm  water.  If  tlie 
syncope  is  well  marked  5  or  10  minims  of  ether  may  be 
injected  subcutaneously.  Beyond  this,  however,  no  vigorous 
measures  for  restc»ring  the  fuitient  are  to  be  adopted.  The 
administration  of  stimulant  drugs  by  the  mouth  is  not  to 
be  recommended,  and  anything  beyond  gentle  rubbing  of 
the  patient  8  hands  and  feet  is  to  be  avoided.  The  feet  and 
legs  are  to  l>e  kept  in  a  raised  position  by  pillows.  The 
recoveiy  is  usually  rapid  and  is  indicated  V>y  returning  con- 
sciousness (if  this  has  lieen  lost)  and  by  the  condition  of  the 
pulse,  which  becomes  less  frequent  and  more  boundiog. 

In   all  cases  of  ulcer  it  luis   U\    be   considered    whether 
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]t^rwr..  trail*- urj-.'L  iid-  Jsjvavf  bz^z^iir^i  i-i'  "tie-  "wcaTLT  -Tf  i 
\rW..  h  \^  v.-  V  r^iLriLr.*rr^d  ilia:  -zlcter  •:•!  ibe  sioimadi  in  the 
;n'^<':  /JiyjorJty  of  cis^  i^  i:  ■:  a  la*uid  difiensr,  and  that  vbrre 
i►■J^•fJ  an  f^'*:fjji  ^t*.  ]*:-'f'ib*r  Lf^iDorrhagy  <:K-ciir&.  and  ibe  jatieut  is 
jjk*rJy  t/>  'ji<5  frojij  iLfr  lorj^  vf  blw"!,  ii  is  eridrnt  T.Kat  rrans- 
iarjoij  :jiay  Kavfr  the  patieut's  life,  as  ii  imdoTal»tedlj  dees  in 
M>jjje  ^-n}^^.  of  jyjftt-ijartTiiii  }ii:^iijOTrLai:e-  Snch  c;a3es  forttmaielT 
<Jo  ijot  ofK-ij  ^yxijr  in  tdcer. 

']*h'5  \jhfi\  \\<{un\  to  u>e  lur  transfusion  is  a  »:»liition  of 
<-jfmnihu  Kail  ( 1  dj-.i/i-hirj  Vj  the  pint »,  and  the  amonnt  to  lie 
lu'yt^tuA  iH  fiowj  one  to  two  pints — two  jtints  if  possible.  The 
f^ilution  \h  now  prejiared  in  convenient  sterile  tnl»es,  each  of 
which  o/iuXauiK  2  dra/ihnis  of  common  salt  dissolved  in  a  little 
wat^.T :  X\iH  i-K^int  of  the  tube  is  Ijroken  off,  and  the  liquid 
\fnxu*A  MiU}  water  (tap-water)  which  has  been  previously  boiled 
and  c^jfAiA  to  alxjut  lOo""  F.,  the  proper  temperature  for  the 
tnuisfiiHion  liquid. 
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Soon  after  the  lutmorrliage,  other  symptoms  may  arise — 
restlessness  and  excitement  These  occur  after  gi'eut  losses  of 
blood,  and  are  to  be  treated  liy  the  cautious  administration  of 
sedative^'?.  One  of  the  best  of  these  is  a  h}^odermic  injection 
of  moqjhine,  2  minims  of  the  injectio  morpliiiice  hypodermica 
(Iir.)  being  given.  This  injeefcion  is  to  be  repeated  only  in 
rare  instances.  In  other  cases  the  excitement  and  restlessness 
is  weD  controlled  by  an  enema  of  chloral  hydrate  (10  grains) 
and  potassium  bromide  (30  grains)  in  2  ounces  of  warm  water. 

Excessive  vomiting  and  retching  occiirrhig  duriug  a  htema- 
temesis  or  after  wan  Is  is  likely  to  lend  to  a  recurrence  of  the 
ha-moiThage,  A  hypodemiic  injection  of  morphine  is  the  best 
method  of  treating  this  condition. 

I'racticaOy  all  the  remarks  made  regarding  the  treatment  of 
haemorrhage  from  the  stomach  refer  to  cases  of  nicer.  In 
hiematemesis  from  portal  obstruction,  the  loss  of  lilood  is 
frerpieutly  not  so  serious  a  sign  as  in  ulcer,  and  is  in  many 
cases  a  relief  to  tlie  venous  congestion  and  alleviates  the 
symptoms  of  the  patient. 

:^uhmjiu'iil  Treatment  of  Cases  of  BkaHmj  in  Ulcer  of  the 
jS/c^?2«rA,— The  objects  hi  view  are  to  give  the  stomach  a 
^ooniplete  rest,  so  its  to  prevent  the  recun'ence  of  haemorrhage^ 
'  ind  to  ena!>le  the  ulcer  to  heal ;  also  to  treat  the  anaemia  pro- 
duced by  the  bleeding. 

It  is  in  such  cases  that  prolonged  rectal  feeding  is  of  such 
great  Ixuieht  (Chapter  XL  p,  343) ;  and  this  is  undoul.itedly  the 
treatment  to  be  adopted  if  the  patient  can  bear  it  Ey  it 
complete  rest  is  given  to  the  stomach,  while  the  strength  of 
tlie  patient  is  kept  up. 

For  the  treatment  of  the  anaemia,  iron  is  to  be  administered. 
It  may  be  given  in  the  nutrient  enema ta  in  small  doses  of 
perchloride  or  sulphate  of  iron,  or  it  may  he  cautiously 
administered  by  the  month,  when  food  is  again  taken  into  the 
stomach.  Tlie  further  treatment  of  the  case  is  thai  of  idcer 
(see  p.  437). 
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DlLATATIOX    OF    THE    STOMACIL 


Dilatation  of  the  stomach  is  a  symptom  which,  from  its 
frequent  occurrence  and  special  treatment,  must  be  constderwl 
separately.  Tlie  essential  c^use  of  dilatation  is  a  weakness  of 
the  muscular  coat  of  the  oi-gan,  produced  hy  various  causes, 
but  ill  udiUtion  to  this  there  is  a  distending  forC'e,  which 
consists  of  the  food  taken  and  the  products  of  liacterial  deccitt* 
position  of  the  frjod.  These  two  causes  act  together  In 
some  cases  the  muscular  weakness  is  slight  ;it  fir>;t  hur  the 
distending  force  is  great,  and  mce  versd. 

Cmmes  of  Musculttr  Weakness. — Tliese  have  alreiuiy  been 
considered  in  the  preceding  pages,  Imt  tliey  may  lie  again 
summarised. 

(a)  The  Stmnack  Musdes  may  have  7aort  vwk  to  ih  than  th^y 
mn  mcomjdisL — This  may  arise  either  from  an  exce^ss  of  fo«jd 
Ijeing  taken  at  one  time,  or  from  an  obstruction  to  the 
passage  of  food  into  the  duodenum,  or  from  duodenal  obstruc- 
tion. Up  to  a  certain  point,  liypertrophy  occurs  to  aecomplisti 
the  extra  work  thrown  on  the  muscles;  but  this  is  soon 
IVdlowud  by  diminished  work,  as  shown  in  increased  dilatation. 
As  in  the  heart,  although  not  to  so  great  an  extent,  dilatatiuQ 
precedes  hypertrophy ;  dilatation  l>eing  the  condition  whicli 
liypertrophy  counteracts.      Hypertrophy  of  a  muscle  is,  how- 
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ever,  dependent  on  the  state  of  nutrition  of  the  muscle,  so 
that  it  is  most  commonly  seen  in  young  niusclos,  and  whei-e 
tlie  fUsteudmg  force  is  not  great.  In  tlie  case  of  the  urinary 
bladder,  for  example,  when  there  i.s  a  stricture  of  the  urethra 
impedinjjj  the  emptying  of  the  organ,  this  tends  to  dilate  but 
also  hypertrophies  to  overcome  this  dilatation  and  the  obstruc- 
tion  in  front.  The  degi'ee  to  which  hypertaiphy  exceeds 
ddaUition  depends  on  many  causes,  one  of  which  is  the  age  of 
the  patient;  for,  speaking  generally,  urethral  stricture  in  a 
young  man  tends  to  produce  h\7)ertrophy  of  tlie  bladder,  while 
prostatic  obstruction  in  an  old  man  tends  to  produce  dilatation. 

In  the  case  of  the  stomach,  ddatation  is  much  more 
fre<[nently  seen  than  h}^>ertrophy,  owing  cluefly  to  the  fact 
that  the  condition  producuig  it  is  prolonged,  and  tlnit  the 
distending  force  is  of  varying  intensity,  at  some  times  very 
at,  at  others  less. 

Pyloric  stenosis,  whether  due  to  cancer  or  to  fibroid  con* 
traction,  leads  to  hypertrophy  of  the  muscle,  but  also  to 
dilatation,  so  that  in  one  c^ise  there  may  be  clnefiy  hypertrophy, 
in  another  iiypertrophy  and  dilatiition,  and  in  a  third  dilatation 
without  hypertrophy.  The  conditions  found  are,  indeed,  like 
those  observed  iu  the  crises  of  niechanical  oltstruction  to  the 
passage  of  the  urine  just  mentioned.  In  pyloric  stenosis  due 
to  cancer,  cases  are  met  with  in  which  there  is  no  dilatation. 
in  which  the  stomach  is  indeed  contracted  (see  Cancer, 
p,  467).  These  are  classed  as  cirrliosis  veutriLuli,  and  the 
condition  iu  tliese  is  that  there  is  hypertrophy  of  tlie  muscular 
coai»  and  in  addition,  infiUniti<m  of  the  walls  r^f  the  stomach, 
partly  fibroid  and  partly  cancerous.  The  result  is  a  stifi'  and 
unyielding  wall  which  cannot  dilate. 

(ji)  Th*:r€  may  he  a  Fritmtry  Weakness  of  the  Mv^adar  WalL 
— ^Examples  of  primary  weakness  of  the  muscular  coat  are  met 
with  in  c^ses  of  gastric  insuflBciency,  ivhere  it  is  due  to  a  general 
couditiun  nf  tlie  Inxly,  usually  amemia.  In  all  cases  of  gastritis 
tliis  primary  weakness  of  the  muscle  is  present  and  is  due  to 
the  inflammatory  condition.  Lastly,  the  nervous  system  may 
be  the  cluef  cause  of  the  primary  muscular  weakness.  There 
is  no  doubt,  clinically,  that  some  cases  of  dilatation  are 
mainly  due  to  the  effect  of  the  nervous   system;    this  may 
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occur  in  cases  of  gastric  insufficiency,  but  it  is  more  obvious 
in  cases  of  nervous  dyspepsia,  and  in  hysteria  and  neiimstbenia 
It  is  probable  also  that  in  those  cases  described  as  acate 
dilatation  of  the  stomach,  the  primary  effect  is  a  nervous  one, 
acting  perhaj^s  in  s<ime  slight  chronic  condition  of  the  stoniacli 
or  in  a  debilitated  patient 

A  primary  degeneration  of  the  muscle  filires  leadim;  t » 
muscular  weakness  must  l»e  considered  as  rare  in  the  pn>lai- 
tion  of  dilatation.  It  may  occur  in  phosphorus  poisoning  or 
in  acute  indammation,  but  is  usually  a  sequel  of  dilatation  and 
not  its  cause. 

The  DhUndinQ  Force  in  Dilatation, — This  is  tlie  food  which 
is  either  taken  in  too  great  a  bulk  to  be  manipulated  by  the 
organ,  or  is  delayed  in  the  oi^\n  either  by  simple  muscular 
weakness  or  by  pyloric  obstruction.  The  greatest  distending 
force  is,  however,  the  accunudation  of  gas,  and  this  continuiiij 
for  long  periods  tends  to  produce  dilatation  of  the  oiput 
Especially  is  this  84i  wlien  there  is  bacterial  fermentation  of  the 
food,  and  cases  of  dihited  stomach  are  precisely  those  in  which 
this  most  commonly  oceui^.  The  effect  of  unsuitable  ftxxl  in 
causing  and  increasing  dilatation  is  well  seen  in  neglected  cases 
of  gastric  insufficiency  and  gastric  caUiiTh,  such  cases  beini; 
aggravated  and  prolonged  by  the  eating  of  food  which  the 
stomach  is  unable  to  digest  and  main'pulate.  By  ordering  a 
suitalile  diet,  or  by  the  withdrawal  oi  all  food  taken  by  the 
mouth,  the  dilatation  of  the  stomach  is  observed  to  decrease 
greatly,  often  in  the  course  of  two  or  three  days. 

For  practical  purposes,  dilatation  uf  the  stomach  is  most 
conveniently  classified  under  two  headings,  obslriLclirr  and 
non-ohstractim. 

OhdnuUve  DUaiaiion — 

L  (Occurring  in  stenosis  of  tlie  pylorus,  caused  by  a 
cancerous  new  growth  or  by  fibroid  contraction. 

2.  Occurring  after  the  cicatrisfition  of  a  large  chronic  ulcer 
of  the  pyloric  region. 

3.  Following  pressure  on  the  duodenum  by  a  new  growth 
in  the  peritoneum,  rarely  in  the  pancreas,  or  following  stricture 
of  the  duodenum  caused  by  the  cicatiisation  of  an  ulcer  (rare). 
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4-  Tractiou  on  the  pylorus  causing  a  partial  stenosis. 
This  occurs  from  the  adhesions  fornied  in  chronic  peritoaitig. 

5.  Traction  on  the  cardiac  end  of  the  stomach  hy  sunTmnd- 
iug  adhesions  %vhich  may  result  from  a  severe  and  chronic 
left-sided  pleurisy. 

Ntyn-ohst rvetive  DUatation — 

1.  OccniTing  as  a  sequel  of  gastric  irritation.  In  these 
cases  the  dilatation  may  at  first  be  well-marked  only  during  the 
digestion  of  a  meal,  the  stomach  ultimately  recovering. 

2.  More  commonly  occurring  in  gastric  insutUcienLy,  in 
some  cases  of  which  the  muscular  weakness  is  more  marked 
than  the  deticienev  in  gastric  juice. 

4.  Still  more  important  is  the  dilatation  which  is  the  result 
of  subacute  catarrh  antl  of  long  eontinueil  chronic  catarrh. 
Whereas  in  gastric  irritation  and  gastric  insntficiency  the 
dilatation  is  only  moderate  in  degree,  in  catarrh  it  may  range 
fr«>m  a  moderate  to  a  veiy  great  degree. 


The  most  common  Ciinses  of  great  dilatation  of  the  stomach 
are  cancer  of  tlie  iiylorus  and  catarrh :  of  moderate  dilatation, 
the  commonest  cause  is  gastric  insufiiciency. 

GkncraJ  Palholofjiml  Ctmdiiion  prrsent  in  the  Dilated  Stomach. 
— Although  there  are  various  pathological  causes  of  dilatation  of 
the  stomach,  yet  the  condition  is  fisscM.'iate<l  with  certain  morhid 
changes  wliich  arc  alwtiys  to  be  liorne  in  mind,  In  the  first 
place,  the  process  of  digestion  is  \'ery  imperfect  This  is  due 
not  only  to  the  great  motor  weakness,  but  to  the  deficiency  in 
tlie  secretion  of  the  gastric  juice,  and  to  the  cessation  of 
absorption  by  the  mucous  membrane.  Tlie  secretion  of  pepsin 
and  of  hydrochlnric  acid  d<>e3  not  completely  cease,  I  ait  the 
hydrochloric  acid  being  deficient,  the  chemical  processes  cease 
after  a  short  perio^l  of  digestion,  and  in  the  liquid  removed 
from  the  stomach  no  free  hydrochloric  acid  may  be  found, 
showing  that  it  has  disappeared.  Again,  the  gi^eat  muscular 
weakness  leads  to  delay  of  food  in  the  organ,  and  although 
most  of  the  solid  food  may  be  more  or  less  transformed,  yei 
tlie  resulting  liquid  is  not  absorbed,  and  contains  peptones 
and  carboliydrates  in  solution.     The  absence  of  hydrochloric 
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acid  at  one  or  other  pericd  of  digestion,  and  the  delay  of  food 
in  tlie  organ,  lead  to  the  commooest  result  of  dilatation,  %tz- 
bacterial  fermentiitiou  of  the  food. 

In  aisea  of  ddatation  of  the  stomach,  where  there  is  no 
stenosis  of  the  pylorus,  this  becomes  patent  and  allows  the 
contents  of  the  diicKlemim  to  enter  the  stomach ;  thus  both 
pancreatic  juice  and  bOe  may  entt;r  the  stomach  in  tliis  way. 
The  presence  of  bile,  therefore,  in  the  stomach  contents  is  of 
some  imporUmee  in  tlie  diagnosis  of  these  conditions,  as  ex- 
cluding stenosis  of  the  pylorus.  Gases  may  also  pass  fit)m  tht* 
small  intestine  into  the  stomach,  and  it  is  probably  in  this 
way  that  marsh  gas  and  sulphuretted  hydrogen  enter  the 
organ,  and  are  eruettited  (see  Gases  of  the  Stonuich,  p.  97). 

Spnptoms. — The  symptoms  of  <lilatation  ai*e  associated  with 
and  often  obscured  by  tlujse  of  the  disease  producing  it,  but 
there  are  certain  special  signs  which  are  due  to  the  dilatation 
alone,  and  these  will  now  be  considered,  chietiy  as  they  occur 
in  cases  of  great  dilatation. 

As  a  rule  the  symptoms  have  no  direct  reference  to  the 
ingestion  ot^  food,  although  there  are  exceptions  to  this,  as  in 
the  eases  occurring  in  the  course  of  catiirrh  and  of  ulcer.  The 
symptoms  may  come  on  loui\  five,  or  six  horn's  after  a  ineab 
or  they  may  have  no  reference  to  the  meal  at  all,  the  must 
pronounced  svinptoms  ciceurring  at  interv^als  of  twenty-four 
hours,  or  even  two  or  three  days. 

These  sympti)ms  are  epigiistric  distress  and  pain,  vondi- 
ing,  gaseous  eructations,  and  reflex  symptoms,  either  pain  or 
those  referable  to  the  heart  and  respmition. 

The  cpi/jmtric  distrcHs  and  pain  precede  the  vomiting. 
They  are  not  localised,  but  difiused  all  over  the  stomach  region. 
In  eases  where  the  dilated  stomach  sinks  in  the  abdomen,  the 
(Ustress  is  more  in  the  umbilical  than  in  the  epigastric  region. 
It  is  sometimes  very  severe,  being  iieconipanied  by  a  hut 
Imrning  sensation,  and  begins  as  a  slight  uneasiness  which 
increases  imtil  vomiting  relievea  So  closely  is  this  symptom 
associated  with  the  character  of  the  stomach  contents,  that 
patients  after  a  time  excite  vomiting  by  putting  their  fingers 
down  the  tlu"t3tit.  The  epigastric  pain  is  due  in  most  cases  to 
the  irritating  products  of  bacterial  fermentation,  but  in  others, 
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€jj,  catarrh,  it  its  incieaseil  by  tlie  iiifliimmatory  eunclition  of 
the  organ.     Nausea,  although  rare,  is  sometimes  present. 

Fomithu/. — The  typical  vomiting  occoiTiiig  in  dilatation  of 
the  8toiuach  consists  in  the  liringiog  up  of  large  cpiantities  of 
very  acid  tinid  at  long  intervals.  The  fluid  accumulates  in  the 
dilated  stomach  for  twenty-four  or  thirty-six  houi^s  or  longer 
until  it  is  thrown  up,  and  the  Idgh  acidity  is  due  to  the  pre- 
sence of  the  oi'ganic  acids  produced  hy  bacterial  fermentation 
When  brought  up,  this  Huid  is  exceedingly  irritating,  produc- 
ing a  hot,  burning  sensation  in  the  chest,  pharynx,  and  month, 
and  setting  the  teeth  on  edge. 

The  amount  of  fluid  vomited  \'aries ;  it  may  be  two,  four, 
or  even  six  pints,  and  it  possesses  the  characteristic^  already 
described  (p.  93).  It  may  contain  lale,  and  blofKl  of  the 
colour  of  "  cjoffee-grounds."  P»ile  is  not  constantly  present 
unless  there  is  dutKlenal  obstruction  beyond  the  entrance  of 
the  common  bile  duct. 

(Tf(seoiis  crmtations  (flatulence)  in  large  quantities  are  a 
feature  of  dilated  stomach.  The  gas  is  one  of  the  products  of 
Imcterial  fermentation,  and  is  of  varying  compositiou  (p.  97). 
The  chief  compo!ieut  is  carbottic  acid  (CO^).  Flatulence  is  very 
severe  during  the  accumulation  of  the  liquid  in  the  stomach, 
but  in  some  crises  aft'er  vomiting,  a  lai^e  prmluction  of  gas  takes 
place»  blowing  out  the  stomach,  and  causing  great  distress. 

The  other  symptoms  in  dilatation  of  the  stomach  are  partly 
referred  pain  of  the  character  already  described  as  uccurring  in 
functioual  lUsordei-s  of  digestion,  and  partly  those  symptoms 
which  are  due  to  the  presence  of  a  large  tumour  in  the  abdomen, 
w^liieh  affects  the  heart  and  respiration.  These  effects  are  the 
more  marked,  the  more  acute  or  sudden  is  the  dilatation  of 
the  stomach.  Thus  in  those  crises  which  have  been  called  acute 
dilatation,  there  is  great  depression  of  the  body  generally,  and 
great  emharrassmeut  of  respiration  and  of  the  circulation  of 
the  blood ;  the  former  Unng  shown  in  dyspncea  and  the  latter 
in  a  rapid  and  an  irregular  pidse  of  low  tension.  The  stomach 
is  at  this  time  full  of  liquid  and  gas,  and  unless  it  is  emptied 
rapidly,  death  may  ensue  (Hilton  Fagge).  In  chronic  dUatation 
euch  severe  s>Tnptoms  do  not  occur,  but  an  effect  on  the 
respiration  and  circulation  is  frequently  observed.     Before  the 
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vomiting,  i,t,  when  tlie  stomach  is  full  of  liquid,  dyspnoea  is 
often  present ;  and  may  be  ascribed  to  the  eularged  and  heavy 
organ  interfering  mechanically  with  the  action  of  the  dia- 
phragm and  tlie  expansion  of  the  lungs.  Rapidity  of  the 
pulse,  or  irregularity,  is  also  sometimes  present,  palpitation 
being  a  frequent  symptom  conipl.iined  of  by  these  piitient& 
This  miLst  be  mainly  a  reflex  eflbct  of  the  diluted  organ, 
Eelief  is  given  to  these  symptoms  by  removal  of  the  $toni&ch 
contents. 

Effrd  on  General  Kutrition.^hi  chrome  cases  of  dilatation, 
especiidly  wlien  there  is  bacterial  fenuentation,  general  wasting 
is  frequently  observed,  and  there  may  be  great  emaciation. 
This  is  seen  in  cases  of  simple  (non-obstructive)  dilatation  as 
well  as  in  the  obstructive  fonu.  In  simple  dilatation,  it  is 
due  chiefly  to  the  greatly  diminiahed  amount  of  food  which  is 
absorbed  ;  aud  this  is  partly  due  to  the  fact  that  the  patient 
takes  little  food  uwing  to  the  distress  it  causes,  l)ut  also  to  the 
fact  that  this  small  amount  of  food  is  imperfectly  digested, 
a  portion  of  it  undergoes  bacterial  fermentation,  and  a  not 
inconsiderable  portion  is  vomited.  In  eases  of  obstructive 
dilatation  these  conditions  are  more  marked ;  hence  the 
wasting  is  greater,  but  it  is  greatly  aided  in  this  ease  by 
the  presence  of  a  malignaut  growth  not  only  in  tlie  stomach 
itself,  but  in  the  hver  and  peritoneum. 

The  great  improvement  in  general  nutrition  which  follows 
the  ti'eatment  of  dilated  stomach,  even  in  cancer,  demonstrates 
that  the  wasting  observed  is  largely  due  to  the  conditions 
present  in  dilatation  of  the  organ. 

Effect  on  the  Inh-Uhifs. — As  a  rule  the  bowels  are  ob* 
stinately  constipated  in  dilatation  of  the  stomach,  but  they 
uiay  become  loose  aud  oflensive  when  there  is  Ijacterial  decom- 
position along  the  intestinal  tract.  There  may  be  associated 
dilatation  of  the  intestines,  usually  of  the  lai'ge  gut,  which  is^ 
greatly  distended  witli  gas ;  in  some  instances  the  small  gut  is 
similarly  distended,  but  the  conditi<m  is  a  passing  one, 

Effcct  on  the  Urine. — ^A  small  quantity  of  urine  is  passed. 
of  higli  specific  gravdty,  and  containing  often  an  excess  of 
phosphates  and  a  large  quantity  ut'  ethereal  hydrogen  sul- 
phates (p,  119). 
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Fhi/sical  Kcomiimlion, — The  physical  signs  of  dihited 
8toraa<?h  are  most  evident  when  the  stomacli  contiiiiis  a  large 
amount  of  liquid,  or  ie  distended  with  gas.  In  some  cases  it 
is  advisaWe  for  the  purposes  of  diagnoBi.H  to  distend  tlie  organ 
artificially  with  gas.  This  is  readily  done  hy  making  the 
patient  drink  15  to  30  grains  of  citric  or  tartaric  acid  dissolved 
in  half  a  tuml>ler  of  water",  and  immediately  afterwards  15  to 
30  gi*aius  of  hicarbunate  of  sodium  dissolved  in  a  similar 
n mount  of  water.  The  carbonic  acid  evolved  in  the  stomach 
tUstends  the  organ,  which  is  thus  easdy  examined. 

ItK'qjcctimh — In  moderate  degrees  of  dilatation  there  is  a 
prominence  in  the  lower  epigastric  and  upper  nml>ilical 
regions,  roimded  and  ill-defined ;  I  ait  wlien  the  dOatation  is 
great,  the  stomach  siaks  somewliut  and  the  upper  edge  of  the 
prominence  is  sometimes  well-defined  by  a  groove  extending 
from  just  above  the  umliilicus  upwards  and  towards  the  left 
hypochondriuni.  This  groove  marks  the  lesser  curvature. 
The  lower  limit  of  the  swelling  ia  often  not  so  well-defined, 
gradually  fading  off  into  the  hypogastrinm,  but  in  most  cases 
it  is  also  marked  by  a  gi^oove  which  is  situated  transversely 
below  the  umbilicus,  and  midway  between  this  and  the  puljes. 
This  marks  the  greater  ciu*vature.  It  is  not  a  straight  trans- 
verse groove,  but  towards  the  left  lumlmr  region  turns  upwards 
to  the  left  hypochondrium. 

"Wlien  the  stomach  is  full  of  liquid  or  g^is,  or  is  irrri table  as 
in  cases  of  catarrh,  veimicular  action  ]nay  be  seen  as  a  wavy 
motion  along  the  line-s  of  the  lesser  and  greater  curvature. 
As  a  rule  when  the  stomach  is  empty,  and  when  there  is  a 
greatly  dilated  flaccid  stomach,  no  vermicular  action  is  seen. 

Falpatwn  confirms  inspection  in  so  far  that  the  greater 
curvature  is  frec[uently  to  be  felt  as  an  ill -defined  rountl 
edge  below  the  umbilicus,  becoming  indistinct  as  it  is  traced 
t€  the  right  and  left.  The  sense  of  resistance  vai'ies  over  the 
dilated  organ,  accordhig  to  the  degree  of  distension.  When 
it  is  full  L»f  gas  there  is  increased  resistance  all  over  the 
organ,  i>.  in  the  lower  epigastric  and  umbilical  regions ;  and 
the  impression  may  be  given  of  palpating  a  hard  ball.  In 
other  cases  there  is  no  great  increase  of  resistance,  the 
abdomen  being  enlarged,  but  flaccid  everywhere. 
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Ou  manipulating  the  stomiich  in  cases  of  dilatadoti  in 
gubacute  catarrh,  it  frequently  can  be  made  to  contnict.  the 
lower  edge  passing  from  below  the  umbilicus  to  the  level  uf 
the  umbilicus  or  even  above  it. 

In  some  cases  the  citcum  and  colon,  when  distended,  caii 
be  readily  felt  by  palpation,  the  Ciccum  being  very  evident; 
while  to  the  right  of  the  Btoinach  is  the  distended  ascending 
colon  tiiid  part  of  the  transverse,  and  l>elow  the  stomach  the 
remaining  part  of  the  transverse  colon. 

Splashin/f  is  a  sign  to  be  obt^iined  by  palpation  of  the 
dilated  stomach  when  it  contains  liquid,  it  is  produced  by  a 
sudden  jerk  of  tlie  hand  placed  flat  over  the  distended  organ. 
It  in  practically  diagnostic  of  the  condition.  It  may  l*e 
obtained  in  moderate  cases  of  dilatation  when  the  st-onuich  is 
fasting.  Tulsation  in  the  epigastrium  is  not  infrequently 
present  in  dilatation  of  the  stomach  ;  it  is  not  significant  of 
the  condition,  and  when  the  organ  is  full  of  liquid  in  ciLSes  of 
moderate  dilatation,  a  systolic  epigastric  thrill  may  be  felt. 
It  is  of  no  great  importance  as  a  sign. 

FeraissioTL-^ln  not  a  few  cases  the  area  of  the  stomach 
can  be  mapped  out  in  the  abdomen  by  means  of  percusaioo. 
The  area  so  defined  is  not  a  reliable  indication  of  the  degree  of 
dilatation  of  the  oi^an,  since  it  is  found  tliat  tiiis  is  capable  of 
greater  distension  than  diagnosed,  when  it  is  inflated  with 
gas. 

Percussion  over  a  dUat-ed  stomach  usually  gives  a  tympun- 
itic  note,  the  characters  of  which  it  is  very  difficult  to  define  m 
words;  it  is  short,  high-pitched,  and  somew^hat  musical  in 
quality.  It  is  sometimes  called  a  "  stomach  "  note,  but  it  ii 
often  impossible  to  distinguish  it  from  the  percussion  note  over 
a  distended  colon.  Where  percussion  is  of  value  in  the  reec^- 
nition  of  dilated  stomacli  is  in  those  cases  of  mtnlerate  dilata- 
tion, or  of  dilatation  when  the  organ  does  not  sink  in  the 
abdomen,  and  where  the  cardiac  extremity  pushes  up  the 
diaphragm.  In  this  case  the  stomach  note  is  olitained  in  the 
lower  part  of  the  left  axillary  region,  forwards  to  a  vaninii[ 
extent,  backwards  as  far  as  the  posterior  axillfiry  line,  and 
upwards  as  far  as  the  fourth  rib.  The.se  signs  are  obUiiued  tn 
cases  of  continued  moderate  dilatation  and  in  those  casea  of 
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gastric  insufficiency  where  a  tenipctrary  dilatation  or  ii  teuii>orary 
increase  of  the  dilatation  occurs  an  hour  or  two  after  a  meal 

III  crises  where  the  cardiac  exti-eniity  is  adherent  to  the 
diaiihra|j:ui,  and  the  organ  is  dragged  up  l)y  rhruuic  disease  of 
the  lefi  hmg  and  pleura,  as  in  some  cases  of  pulmooary  tuljer- 
cidosis,  the  position  of  the  organ  may  he  determined  hy  the 
permanence  of  the  stomach  note  in  the  axillary  regirai  or  just  in 
IVoiit  of  it.  It  is  usually  only  a  small  area  over  which  this 
permanent  stomach  note  is  ohtained, 

AmcnUatimi  is  of  hut  little  vahie  in  the  recognition  of 
dilated  stomach.  The  splashing  of  tliud  may  he  heard,  and  if 
the  patient  lie  given  some  water  (2  or  o  ounces)  to  drink, 
the  liquid  may  he  heard  to  fall  into  the  dilated  stomacli  %vith  a 
ehanicterislic  Si»und,  Tliis  sign  is  not  obtained  io  the  normal 
organ,  but  is  obtained  in  eases  of  cirrhosis  of  the  stomach  as 
well  as  in  dilatation, 

Othir  Aids  to  Exnnnnaiion  of  the  Sioujach. — The  presence 
of  dilated  stomach  may  be  detected  by  the  passage  of  a 
nuxlerately  firm  sound,  the  end  of  wldch  may  Ik*  felt  at  the 
greater  curvature,  at  the  level  of  the  uiul>ilicus  or  below. 
The  degree  of  dilatation  as  well  as  ita  actual  presence  may 
be  seen  by  the  amount  of  liquid  which  can  be  poured  into 
the  stomach  through  the  tube  and  regained.  The  ca|Micity  of 
the  normal  stomach  is  from  800  to  1200  cc.  (from  l-J-  to  2^ 
pints).  In  cases  of  dilated  stomach  three  or  four  pints  of  liquid 
may  be  retained,  and  regained  by  the  aspirator  or  siphon* 

I>i4i(piosis, — The  diognosis  of  dilatation  of  the  stomach 
comes  under  two  headings  :■ — 

1.  As  to  its  existence. 

2.  As  to  its  causation. 

1.  Tlie  existence  of  dilatation  is  to  te  determined  by  the 
symptoms  and  method  of  examination  just  discussed.  Tlie 
8}iuptoms  which  pjint  to  dilatation  are  the  character  of  the 
vomiting  and  of  the  vomited  matters.  The  periodic  vomiting 
of  large,  often  enormous,  quantities  of  chiefly  fluid  matter  with 
a  few  Hoceidi  of  undigested  food,  and  containing  a  large 
percentage  of  otganic  acids,  as  well  as  yeast  and  sarcina  is 
diagnostic  of  dilatation.     The  signs  of  bacterial  fermenlatiiiii 
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may  be  wanting  at  the  period  of  first  examination ;  but  the 
quantity  of  the  liquid  vomited  senses  as  a  sure  guide  to 
diagnosis. 

The  patient  nia}'  lie  seen  when  the  vomiting  has  lessened 
or  even  ceased ;  but  the  history  of  the  vomiting  is  usually, 
however,  quite  clear,  and  a  physical  examination  will  render 
the  diagnosis  easy  in  most  cases. 

Ill  moderate  cases  of  dilatation  percussion  is  a  great  aid  to 
di^nosis,  especially  in  the  extension  of  the  stomach  note  into 
the  axOlary  rey:ion.  This  sit^n  may  be  supplemented  by  arti- 
ficial intlation  of  the  stomach  in  the  manner  described. 

In  cases  of  great  dilatation  the  physical  signs  ul»8erved 
may  render  the  diagnosis  obvious,  but  they  are  supplemented 
with  advantage  l>y  artificial  inflation  and  by  washing  out  the 
orgjin,  an  examination  t»f  the  washings  for  organic  acids,  bac- 
teria, and  sarcina  behig  made. 

2.  The  dia</nosis  of  the  causation  of  tUlatation  f»f  the 
stomach  often  presents  great  dilficulties. 

When  it  occurs  after  lon^  continued  gastric  irritation,  or  in 
gastric  insufficiency  and  eatarrli,  the  lUagnosis  is  to  be  deter- 
mined on  the  lines  previously  laid  down  (p.  262).  These  are 
usually  cases  of  modei-ate  dilatation.  In  cases  of  great  dilata- 
tion the  diagnosis  rests  between  the  presence  of  malignant  or 
nmi'malignant  disease ;  and  the  question  must  always  arise  id 
one*8  mind.  Is  the  discitHC  cancer  or  not  ?  Tliere  are  cases  where 
the  diagnosis  is  coni]»araiivel3"  t'asy,  where  there  is  a  tumour 
of  the  pylorus,  and  ilie  well-marked  symptoms  of  malignant 
disease,  wasting  and  anaemia.  But  in  the  absence  of  a  timium* 
tfie  diagnosis  is  not  so  simple.  In  cases  of  sn1>acute  cataixh,  as^^ 
a  rule,  there  is  no  difiicidty ;  the  history  of  the  illness,  and  tb4^^| 
presence  of  mucus  in  the  vomit  and  the  stools  making  the  case 
clear.  When,  however,  there  is  great  dilatation  of  the  organ 
without  catai'i'h  and  no  tumour  is  present,  the  case  may  be  one 
of  malignant  disease  or  of  simple  dilatation.  In  such  cases  the 
various  facts  hereafter  discussed  as  characteristic  of  malignant 
disease  must  be  t^aken  into  consideration  (p.  473).  In  many 
cases  no  diagnosis  is  p<38sible  until  some  time  has  elapsed. 

Frognmis, — The  prognosis  in  dilatation  depends  on  ihe 
cause  of  the  condition.     In  cases  of  moderate  dilatation  the 
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pfTOgnoais  is  the  same  as  the  condition  pro<lucing  it — gastric 
insufficiency  or  catarrh.  In  cases  of  dilatiitioix  in  subacute 
catarrh,  the  prognosis  is  as  a  rule  good  ;  with  prolonged  treat- 
ment such  patients  recover  to  a  very  great  extent.  In  great 
dilatation,  whf'ther  simple  or  malignant^  tlie  condition  is  greatly 
improved  by  treatraenl.  In  simple  dilatation,  alth<^ngh  com- 
plete recovery  of  stomach  lunetion  may  not  occur,  tl)e  patient 
with  care  may  recover  sufficiently  to  lead  a  useful  existence, 
although  death  does  occur  in  some  eases  from  exhaustion* 
In  mahgnant  disease  no  recovery  is  possible,  but  patients 
improve  greatly  under  appropriate  treatment,  i.e.  treatment 
applied  to  the  relief  of  the  dilatation. 

7'/*tvi/mm/.— The  treatment  of  moderate  dilatation  of  the 
stomach  is  the  treatment  of  gastric  insufficiency  and  of  eataiTh^ 
but  iu  these  cases»  l)esides  the  special  treatment  of  the  disorders, 
medicinally  and  by  diet,  general  hygienic  treatment  and 
massage  (i 'hapten  XII.)  are  of  great  value.  Washing  out  the 
stomach  is  in  these  cases  *m  emergency,  and  is  not  to  1>e 
recommended  for  continued  use. 

In  great  dilatation  in  subacute  catiirrh  washing  out  the 
stomach  is  as  a  rule  contraindicated,  and  the  patient  is  to  be 
treated  as  previously  directed  (p.  240). 

When  there  is  great  dilatation  with  bacterial  fermentation, 
a  daily  washing  out  of  the  organ  is  the  best  treatment 
(Chapter  XI L),  aiul  preferably  by  an  antiseptic  solution.  ITnder 
this  treatment  the  patient  greatly  impro^  es,  and  the  dilatation 
l>ecomes  less,  even  when  there  is  pyloric  obstruction.  Anti- 
fermentative  remedies  may  also  be  given,  and  they  are  impera- 
tive in  those  crises  where  the  pasi>age  tif  the  stomach  tube 
causes  great  distress.  The  daily  washing  out  with  the  adminis- 
timtion  of  antifermentatives  cures  the  liacterial  fermentation  ; 
and  the  great  distress  of  the  patient  is  tluis  relieved. 

Massage,  both  local  and  general,  and  electricity  are  of  some 
service,  but  only  in  combination  with  the  above  treatment 

Diet, — See  Chapter  XL  p.  347. 

For  a  further  consideration  of  dikUition  caused  by  fibroid 
stricture  of  the  pylorus,  see  p.  441,  and  of  that  caused  by 
cancer,  p,  467. 
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CiuKHosis  Vextricuu  (Plastis  Linitis,  Brinton). 

Definition. — A  chronic  inflainination  of  the  walls  of  the 
stomach,  associated  with  hjT^iertrophy  of  the  muscular  coat, 
usually  invohing  the  whole  organ  and  producing  contractioiL 

The  ctiolmiy  of  this  aff'ectiou  is  somewhat  ohscure.  It 
occurs  usually  in  men  and  in  youth  or  middle  age  ;  but  wumec 
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FiQ*  S3.— OrThcwii  ventiicall.    |  nAta»l  tlm.    Tlj<  ^  &hftp«4  lika  a  l««tlii»m  txnttip^ 

The  caniia  ia  to  the  right  and  th«  pytorof  to  tlto  i»  :t  '      .f  th*»  organ  mr«  grmti 

thickened,  esljerially  near  the  pylorus :  the thick<*n)i i:  i-ertnuphy  of  ihr  i 

to  flbroiiift  and  to  tbn  prvsanceof  nodules  of  aarcouui.   >  :,  -,:  ^'  U  aitd  MLreouubtoui  glani 

are  aeeu  above  the  Icnaer  curv^ature,  and  there  is  great  thlckeniug  round  the  diiixlcnnfl 
The  {»(io{»hj[gus  in  nonnal.    Frxim  a  caM  of  sarcotoa  of  the  retro-peritoneal  glands  lu  a  ] 
wonuin. 

are  not  exempt.     It  may  be  primary,  or  secondar}'  to  surround- 
ing iotlammation.     According  to  Brinton, many  of  the  subjects, 
of  cirrhosis  ventriculi  have  been  "either  dnmkards  or  dram^^ 
drinlcera." 

Morbid  Anatomy  and  Pathdotji/. — As  the  result  of  chronic 
catarrh  a  cirrhosis  of  the  mucous  membrane  was  deseril 
(Chapter  VII  h)/but  this  is  a  different  condition  to  what  is  termed 
cirrhosis  ventriculi,  inasmuch  as  in  chronic  catarrh  the  fibroid 
change  is  limited  to  the  mucous  membrane  and  does  not  involve 


Flo.  tl«— MieffOaoopJcal  section  of  the  iniil-rtfgiuti  of  the  atotnich  represuntcHl  in  Fjg<  S3.  From 
i  iriiofiogtllplii  ^  It^.  The  i;rti«t  tliicktHiliig  of  the  waU  1«  Miun  to  be  <iiie  to  thrt^u  chftngeff : 
CI)  the  gfflAt  ItioreflJie  of  flhrouM  tiasue  In  the  HnbuiiicouA  aiit]  HubHeroufi  coftt-M;  {2)  the 
hyt*»rtrophy  of  Uie  mtiftcuUr  coat  iirid  of  the  niusjcularU  itttico«Mi: ;  (n)  the  preaeDce  of 
iKjdiiloa  of  Mircoiiu  (u  lh«  lubserrjiu  aiiri  «ubttiucoti4  contt.  Aud  to  ft  leu  eirtcnt  In  tb« 
tnaei)tt«.  Tlitm  ftrt  r«pti3»e)ite<l  by  t>i(?  •Urker  rthailinga  lu  the  Qgura  Wwm  ft  pirepAnttion 
h&nietuxl  In  a]«oIio1  a»d  »t^iliie«l  with  l<»g»*>Nt. 

organ  will  lie  evident  on  looking  at  the  accunipanyiug  figure 
(Fig.  33).    The  organ  is  pile,  almost  blomlless,  contracted,  stiff, 
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with  walls  greatly  thickened  throughout,  and  on  being  openetl 
does  not  collapse  hke  an  ordinary  stomach,  but  remains  rigid. 
It  lias  lost  its  norma!  shape,  the  cardiac  pouch  having  neAtly 
disappeared »  so  that  it  approaelies  to  the  tubular  form  of  a 
simple  stomach,  or,  as  is  &ometimes  said,  it  is  like  a  leatheni 
bottle.  The  mucous  memV»rane  to  the  naked  eye  is  thrown 
into  longitudinal  folds,  and  is  bunched  up  in  parts  owing  to  the 
fact  that  it  is  less  affected  than  the  other  coats  of  the  orgau 
by  the  fibroid  change.  The  capacity  of  the  stomach  is  greatly 
reduced ;  it  may  be  iis  little  as  4  ounces  in  extreme  cases. 

The  microscopical  examination,  which  is  seen  in  the 
accompanying  figure  (Fig.  34),  shows  the  nature  of  the  change 
in  the  stomach  walls. 

It  is  noticed  that  the  subserous  connective  tissue  and 
the  connective  tissue  of  the  submucous  coat  are  greatly 
increased,  causing  part  of  the  gi^at  thickening  of  the  stomach 
wall.  The  vessels  in  the  submucous  coat  are  thickened,  their 
fibrous  coat  being  increased  and  the  lumen  gi*eatly  diminished. 

The  muscular  coats  are  greatly  liypertrophietL  Tlie 
muscularis  nmeosie  is  three  or  four  times  its  normal  thickness. 
The  outer  muscular  coating  is  also  greatly  hy].>ertropliied,  and 
the  connective  tissue  and  septa  are  increased  in  thiclon 
It  is  noticeable  that  five-sixths  of  this  b}^ierti^3phy  is  due 
the  inci'eaae  of  the  circular  muscle  fibres,  the  outer  longitudinal 
layer  l>eing  l>ut  slightly  affected. 

The  mucous  membrane  is  the  coat  least  affected.  It 
shows  but  little  fibrosis;  it  is  still  covered  with  epithelium, 
and  the  gland  cells  present  in  many  parts  a  nonnal  appearan( 

This  descriptifju  serves  as  a  type  of  ;dl  cases  of  cirrb 
The  disease^  however,  varies  in  degree  as  regards  the  amount 
of  fibrosis  and  the  extent  of  liypertrophy  of  tlie  muscular  cotit. 

The  causes  of  such  a  chronic  intlammation  with  hypertrophy 
are  difficult  to  determine.  This  is  especially  so  in  the  primary 
cases  in  which  there  is  no  otl)er  disease  present  The  inflamma- 
tory process  in  this  case  ma}-  be  supposed  to  be  initiated  by  some 
irritant  taken  into  the  stomach,  which  produces  an  acute 
intlammation  atleetin^  all  the  coats  and  becoming  chronic. 
Such  acute  diffuse  inflammations  of  the  stomach  occur  in  cases 
of   poisoning,  and  occasionally  in  the  course  of   an  infective 
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tlisease*  The  iiidi^nimation  may  be  kept  up  bj  the  food  which 
is  taken,  Tliis  is  oaily,  however,  a  theoreticid  explanation  of 
these  primary  cases ;  but  little  is  really  known  of  their 
ciiusj^tion.^  The  hj^pertrophy  which  occurs  in  such  cases  is 
explained  by  the  increasing  rigidity  of  the  stotn^it'h  walls, 
which  causes  a  mechamcal  difficulty  in  the  expulsion  of  the 
contents. 

A  second  class  of  cases  of  cirrhosis  ventriculi  occurs  in 
wliich  the  explanation  of  the  occurrence  of  the  condition  is 
evident.  Thus  it  is  found  in  some  crises  of  chronic  peritoneal 
inHammatiou  of  the  upp^er  part  of  tlie  abdomen,  afl'ecting  the 
liver,  stomach,  and  spleen.  This  chronic  peritonitis  may  be 
either  simple  or  nuiUgnant.  In  the  ease  described  above, 
the  origin  of  the  inflaumiatory  change  in  the  stomach  was 
obvious  from  the  thickening  of  the  peritoneum  by  tibrous  tissue 
and  by  nodules  of  sarcoma,  especially  round  the  stomach  and 
duodenum  :  this  had  caused  a  naiTowing  of  the  duodenum, 
which  in  part  accoimted  for  the  hypertrophy  of  the  muscularis 
of  the  stomach ;  only  in  part,  htnvever,  since  the  rigidity  of  the 
stomach  wall  would  also  cause  hypertrrrpby.  Although  in  tills 
Ciise  there  wei*e  a  few  nodules  of  sarcoma  in  the  stomach  wall, 
which  had  CA-ideutly  spreud  from  the  peritoneum,  the  condition 
is  different  from  the  diff'use  form  of  carcinoma  ventriculi,  in 
which  there  is  cjincerous  infiltration  spreading  through  the 
coats  of  the  stomach  from  the  pylonis.  In  some  cases  of 
ciincer  of  the  pylorus  there  is  a  tlitfuse  fibrosis  with  hyper- 
trophy of  the  stonach  (see  Cancer,  Chapter  XVL). 

The  chronic  inllamnmtion  in  the  upper  part  of  the  alrdomen 
may  be  n  on -malignant,  due  to  an  old  peritonitis  (usually  tuber- 
cular), or  to  inflammation  set  up  by  a  benign  tumour  (hydatid) 
of  the  liver. 

iSym^j/aw^.— Cirrhosis  ventriculi  has  been  frec|uently  only 
discovered  post-mortem,  so  that  it  may  give  rise  to  but  few 
symptoms  during  life.     On  tlie  other  hand,  it  is  sometimes 

*  Ciirhoida  ventnV'uli  cnn  only  raiv'ly  be  a  pHm firy  tli^iiase  :  it  is  4ifliciilt  to 
we  how  the  extensive  fibrosis  that  occurs  can  result  from  any  oriUuftty  irritant 
(i»(ich  as  food)  taken  into  tlie  stoioacU.  In  some  cases  cliffu*})?  cnrciticmm  bus  been 
TuUtakea  for  cirrhosLB  vetitricuH*  Thus  tho  two  apeciniens  shown  in  Figa»  63  and 
£4  wcr«  cAtalogued  in  the  Muaeuni  a«  **  Chronic  GMtritis  " ;  microscopically, 
hawerer,  they  are  hath  cancer. 
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associated  with  severe  epigastric  paiii,  vomiting  and  slight 
htematemesis  occurring  in  relation  to  the  ingestion  of  fixKl 
There  may  be  anorexia. 

The  functions  of  the  stomach  are  greatly  diminished,  and 
the  organ  cannot  be  inflated. 

The  physical  signs  are  the  same  as  those  of  diffuse  cancer 
of  the  stomach  (see  Chapter  XV f.  p.  482).  Genenil  dropsy 
may  occur. 

Diagnosis. — Inasmuch  as  the  symptoms  and  physical  signs 
of  simple  and  malignant  cirrhosis  ventriculi  do  not  materially 
dififer,  the  diagnosis  is  mainly  directed  to  discover  whether  the 
disease  is  malignant  or  not.  The  only  point  which  is  of  aid  in 
this  direction  is  the  duration  of  the  presence  of  the  oblong 
epigastric  tumour.  In  simple  cirrhosis  ventriculi  the  tumour 
may  be  observed  during  ten  or  fifteen  years  (I^rinton). 

Treatvicnt  is  that  of  permanent  gastric  insufficiency 
(Chapter.  XI.)  and  of  cancer  (Chapter.  XVI.). 
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CHAPTER   XY, 
ULCER   OF  THE    STOMACH,  ACUTE  AND   CHRONIC, 

Ulcus  VtiUricuii  Motmulmn,  Perftynau,  Corrosivum,  PqMcum, 
Eodcm :  Ulcus  e  JM^esiioTte :   Ulcus  Pepticum, 

Definition  and  Varieties. 

Ulcer  of  the  stomach  is  a  disease  in  whicli,  over  an  area  of 
vaiying  size,  there  is  a  destruction  of  the  walls  of  the  organ, 
tending  to  in\olve  all  the  coats  of  the  organ,  so  that  an  open 
sore  is  left.  It  exists  in  two  forms:  the  acute,  m  which  the 
rapid  formation  of  the  ulcer  ^ives  it  the  apj>earaoce  of  heing 
punched  out  of  the  stomach  walls ;  the  chronic,  hi  which  the 
edges  and  Imse  of  the  ulc^r  are  shelving,  so  that  it  is  funnel- 
shaped.  Both  lead  Uy  htcniorrhage  and  tend  towards  |^e^fora- 
tion  of  the  organ,  and  the  extrusion  of  its  contents  into  the 
peritoneal  cavity*  The  chrotdc  tends  to  heal,  producing  a 
cicatrix  which  frequently  causes  deformity  of  the  organ :  the 
acute  may  heal,  Imt  rarely  leads  to  defornuty. 

By  the  definition  erosions  of  the  mucous  niemhrane  are 
excluded ;  they  tim  superficial,  a!id  on  healing  leave  a  smooth 
scar  which  does  not  lead  to  deformity  of  the  organ. 

Varieiics, — The  two  chief  fonus  are  the  acute  perfora- 
ting ulcer  and  the  chronic  ulcen  Tlie  only  other  diseuse  of 
the  intestinal  tract  which  is  related  to  gastric  ulcer  Iwjth 
lititholugically  and  clinically  is  ulcer  of  the  duodenum^  wdiich 
may  also  be  acute  or  chronic. 
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Etiologt. 

The  pathological  factors  producing  ulcer  of  the 
are,  as  will   he  shown,  probably  numerous,  and  althou^  the^ 
result  as  regards  tht?  foriiuition  of  an  ulcer  may  lie  tlm  i 
yet  this  fact  must  be  borne  m  iiiind  in  considering  the  etiolc 
of  the  disetise. 

Afje, — Ulcer  ol  the  stomach  may  clinically  be  dindt-d 
into  the  ulcer  of  young  adults  and  the  ulcer  of  middle  age. 
Between  the  ages  of  fifteen  and  thirty  years,  it  is  most  com- 
luonly  found.  In  22  6  cases  of  ulcer  and  cicatrices.  coUectdl 
from  post-mortem  examinations  by  Dr.  Brinton.  the  following 
results  as  regards  the  incidence  of  age  were  obtained  : — 


Between    0  and  20  years . 

.  20  cases. 

Between  50  awl  60  veam. 

.   32 

..        20    „   30      „    . 

.   45     „ 

M        «M)    „    70     ,,    . 

.   32 

M        30    „   40      ,.    - 

.  39     ,, 

-.        70    ,,   SO      „    . 

,  15 

„        40    ,,    60      ,,    , 

.  3S     „ 

,.        80    „   »0      „    . 

.     5 

These  figures,  however,  by  no  means  show  the  gre&l 
fre([uency  of  cases  of  gastric  ulcer  in  early  adult  life.  In 
infancy  and  ehildliood,  ulcer  is  rare ;  it  is  not  till  puberty  is 
past  that  it  becomes  a  frequent  disease.  In  idd  age,  agabp  it 
is  a  rare  disease,  the  tendency  to  the  formation  of  tilcer. 
appearing  to  cease  soon  after  nuddle  age.  Post-mortem 
statistics  cannot  lie  taken  as  an  accurate  means  of  deciding 
the  age-frequency  of  ulcer,  since  it  Is  inipnssil>le  to  tell  the 
exact  duration  of  the  disease  from  an  examination  of  the  idcer 
Thus  a  person  may  die  in  middle  age  of  an  ulcer  contracted 
during  early  adult  life,  or  in  old  age  from  an  ulcer  formed  in 
middle  age.  ilore  accurate  statistics  are  obtained  by  corn-s- 
paring the  age -frequency  with  the  duration  of  symptotttfj^H 
although  even  this  method  is  not  strictly  accurate,  since  not  9 
few  crises,  especially  in  middle  life,  are  "  latent "  in  regard  to 
the  symptoms  produced.  In  171  cases  collected  from  the 
I'ecords  of  University  College  Hospital,  in  all  of  which  the 
presence  of  ulcer  was  undoubted  from  the  symptoms,  tb» 
age-incidence  was  as  follows  : — 

Between  0  aad  20  years 

M       20    ,.    30    ,, 
.,       80    „    40     ., 


.   15  Cttsea. 

Between  40  and  50  veart . 

.  25 

.  75      „ 

M      50    ,,    60 

M 

,  88      .. 

Over  60  yea« 

' 
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These  figures  give  a  more  correct  estimate  of  the  age-incidence  of 
ulcer  than  those  of  Brintoo,  since  the  duration  of  tlie  sjiuptoms 
was  known  and  was  taken  into  account  in  their  compilati*»n. 

Sex, — Gastric  ulcer  is  from  three  to  five  times  as  frequent 
in  women  as  in  men.  Of  the  171  cases  occnmnf^  at  Univer- 
sity College  Hospital,  144  occurred  in  women  and  27  in  men  : 
a  proportion  of  5*3  to  L  A  comparison  of  the  ages  at  which 
the  disease  occurred  in  the  two  sexes  shows  that  it  is  commonest 
ill  young  women  under  the  age  of  thirty,  and  that  in  men  the 
tendency  to  ulcer  increases  towards  iinddle  age- 

The  Age-incidexce  in  Sex  of  Ulcer. 
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Its  fre<|ueiicy  in  women  cannot  be  clearly  exi)kined,  hnt  it  is 
trequently  associated  with  chlorosis  (see  pp.  4U0  and  400). 

Ocrnpation  appears  to  have  but  little  influence  in  the 
production  of  gastric  ulcer.  It  is  said  by  some  to  be  more 
common  in  the  working  classes  than  in  tlie  well- to- do.  This 
:  10  a  difficult  point  to  iletermine,  but  the  difterence  in  the  diet  of 
the  two  classes  may  have  some  intlueiice  in  its  production.  The 
large  excess  of  vegetable  food  in  the  *liet  of  the  working  class 
may  be  one  of  the  factoi-s  in  the  ciiusation  of  the  nicer,  although 
it  is  not  a  point  on  which  definite  statements  c^n  be  made. 

Rdatimi  to  otiier  Bistasis. — I'lcer  of  the  stomach  may 
exist  by  itself,  and  be  the  sole  organic  disease  present  during 
life  or  found  at  death.  This  is  not  only  so  in  middle  age, 
from  forty  to  fifty  years,  but  is  also  the  case  in  young  adults. 
On  the  other  Iiand,  it  is  frerpiently  associated  with  other 
diseases,  which  may  of  themselves  be  fatal  or  may  be  actively 
jirogressing  at  the  time  of  death. 

In  some  of  the  diseases  with  which  ulcer  is  associated,  but 
little  connection  can  be  traced  between  the  stomach  condition 
and  the  general  disease.  Thus  ajjiu  and  m/pkiiis  have  been 
supposed  to  have  some  relation  to  gastric  ulcer,  but  the  con- 
neetiou  between  these  two  conditions  and  gastric  ulcer  must 
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be  a  TCfry  remole  one.  They  are  Iwth  diseases,  however,  which, 
if  of  long  standing,  produ*5e  anifcniia  and  a  general  lowering  nf 
leeislAiice  to  diseaae,  a  condition  which  predisposes  to  infection. 
and  may,  as  wiD  be  hereafter  discussed,  in  some  cases  possibly 
lead  to  uleer. 

lU«radom  is  another  disease  wliieh  is  more  eonimonly 
aasoeialed  with  ulcer  of  the  stomach  than  either  ague  or 
sfphilia  In  a  oertain  number  of  cases  of  pulmonary  tiiljer- 
oulo8is»  simple  gastric  ulcer  is  found ;  a  tubercular  ulcer  of  the 
stomach  lieing  of  great  i^ty,  and  only  occurring  in  advdnce«l 
tubercuktiis.  The  frequency  with  which  gastric  ulcer  is 
aaaociated  with  patmonary  tuberculosis  does  not  warrant  the 
condusioQ  that  this  disease  preilisposes  to  any  great  extent  to 
the  fomiAtiou  of  an  nicer  in  the  stomach.  Tuberculosis  is  not 
piesent  in  eases  of  gastric  ulcer  in  a  greater  proportion  than 
the  avenge  incidence  in  individuals  geneniUy  (Brinton).  The 
conditioiis  in  tuWrculosis  which  may  be  said  to  predisps^ 
to  gaslric  ulcer  are  the  anaemia,  which  is  the  result  of  the 
diKMSe^  and  the  stomach  changes  which  frequentl}'  aecompanj 
the  disease.  How  far  these  stomach  changes  favour  the 
pi^oduction  of  ulcer  will  he  discussed  under  tlie  heading  nf 
pathology  (p,  40  9X 

In  p^>rtal  obstru^ian  and  in  cardiae  disea^  causing  em- 
barrassment to  the  circulation  in  the  right  side  of  the  heart, 
idcer  of  the  stomach  is  sometimes  observed.  Tliese  diseases 
have  been  considered  as  directly  concerned  in  the  production 
of  ulcer,  since  in  both  tliere  is  mechanical  congestion  of  the 
stomach  which  may  be  attended  by  local  accidents  (hiemur- 
rhage,  thrombosis)  directly  leading  to  the  formation  of  an 
ulcer.  How  far  this  is  true,  it  is  impossible  to  say.  Ulcer  of 
the  stomach  is  not  specially  frecjuent  in  tliese  diseases,  although 
both  portal  obstruction  and  mitml  vah^ar  disease  have  a  great 
effect  on  the  ulcer  when  this  lias  already  been  formed,  owing  to 
the  presence  of  mechanical  congestion  ot  the  organ. 

With  chronic  rtnal  disi^ase,  ulcer  may  be  associated,  but 
there  is  no  evident  connection  between  the  two  diseases. 

With  the  eMor<ms  of  yotuig  women,  ulcei*  appears  to  have 
more  than  a  fortuitous  connection.  The  lai^ger  proportion  of 
cases  in  young  adults  occur  in  women  who  are  the  subject  of 
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clilorosis  and  Imve  exhibited  one  or  more  exacerbations  of  the 
tUsease.  When  an  ulcer  is  actually  present,  the  symptoms  of 
chlorosis  may  be  very  marked,  or  there  may  be  a  history  of  an 
attack  of  chlorosis  one  year  or  more  previously,  the  symptoms 
of  ulcer  developing  subsequently.  Thus  the  development  of 
a  gastric  ulcer  does  not  appear  to  have  any  unmediate  connec- 
tion with  the  acme  of  the  symptoms  of  chlorosis.  Rut  even  in 
those  c^ses  where  there  is  a  histor}'"  of  chlorosis  with  recovery, 
tlie  antemia  is  not  completely  absent ;  amenorrhcea,  some 
dyspncea,  and  the  physical  signs  of  the  condition  (venous 
hum  and  a  hiemic  murmur)  being  present.  Indeetl,  whether 
there  are  symptoms  of  chlorosis  or  not,  an  examination  will 
usually  reveal  some  signs  of  anaamia,  which  may*  in  some  cases, 
be  due  to  an  antecedent  hcematemesis. 

Chlorosis  and  gastric  ulcer  thus  e\idently  are  intimately 
connected,  and  their  association  partly  explains  the  greater 
frequency  of  gastric  ulcer  ia  women  than  in  men,  for  chlorosis 
is  a  disease  of  women. 

The  condition  in  chlorosis  is  one  of  impoverishment  of  the 
blcMid  (diminution  in  the  amount  of  lip^^moglobin  and  of  red 
Corpuscles),  and  also  of  altered  relation  between  the  arteries 
and  the  tissues,  the  vessels  being  snndler  than  is  i^equisite  for 
the  needs  of  the  tissues  (Virehow),     (See  Pathology,  p.  409.) 

The  condition  of  amttiorrhc&a  bus  been  supposed  to  have 
some  relation  to  the  formation  i»f  gastric  ulcer.  But  little 
need  be  said  on  this  p<jiiit.  Amenorrlicea  is  a  symptom  either 
of  a  local  c-omhtion  (disease  in  the  pelvis),  or  of  some  general 
disease.  Patients  with  gastric  nicer  not  infrequently  sy filer  from 
amenorrhoea,  but  as  a  rule  this  is  due  to  the  coexisting  clilorosis, 
or  it  may  be  a  temporary  condition  due  to  an  antecedent  haemor- 
rhage. Similarly  the  puerperal  state  has  been  considered  as 
specially  predispiosing  to  gastric  ulcer ;  but  as  regards  the 
nonnal  puerperal  sttite  no  facts  of  any  value  are  forthcoming. 

Fymmia  and  Scpticwmutr — In  a  certain  nu miter  of  cases  of 
pya:*mia  and  of  septica^^mia,  but  chietly  the  former,  gastric  or 
iluodenal  ulcers  are  found.  These  may  be  of  the  chronic 
variety,  winch  cannot  be  said  to  have  any  direct  illation  to  the 
acute  dise-ase  present.  But  they  are  more  frequently  of  the 
acute  variety,  and  multiple ;  two  or  three  being  present.    These 


teiipw^  AWftCif  aoaSfS*; 


mmAXj  muJl,  rsujixig  in  ai 
Imlf  iMfa  in  diMunhUr,  and  has  in 
li^fij;  ynwiyA  fmt  ^4  tbe  waDs  of  die  i 

ft  ff^^/jri^if.Iy  jji^r^/THrf?-:  th-^;  rcptare  of  the  peritoneam  beii^ 
innuf\  hT  luoff.  Ti^rjAily  v^2jL'^\.  The  edges  of  the  ulcer  are  not 
ihu'kt'Ut-A  \f\\i  Ht(:  ftou'j/^Xhfl,  ofteu  deeply:  and  may  show 
fft',U:f:\tiii\  n\ffMVi,  which  are  also  not  infrequently  present  in 
i\tt',  uiW'jffiiH  fu(:ui}fritu(:  an^und.  The  base  of  the  ulcer  when 
it  iUtt-M  not  [i^rrfomU;  may  b^i  smrx^th  or  somewhat  irr^ular, 
ttiifl  hliowH  in  ]mTiH  Hinall  masses  of  totally  necrosed  and  of 
mj^^nmin^  tiwHiu?  fHlough).  Tlie  appearances  of  an  acute  ulcer 
of  IIh)  Hlouinch  and  durxlenum  are  those  of  an  inflamma- 
Uiry  pHH'ifHH  i-ndinj^  in  necrosis,  such  as  occurs  in  acute 
hm'tfM'iiil  inft'clion.  Two  ulcers  are  not  infrequently  found 
m^iir  I'lw.li  ollirr,  jM'rhapH  somewhat  varying  in  size;  and  ulcers 
niuy  Ih)  ])r(!H()nt  ImiUi  in  the  duodenum  and  in  the  stomach. 
In  not  wry  cnnnnon  cases  a  large  chronic  ulcer  of  the 
Htionmch  may  b(*  found,  and  near  it  a  small  acute  ulcer  which 
huH  iN^rforat4Hl  and  been  the  immediate  cause  of  death. 

Tlio  Hit  nation  of  acute  ulcers  is  variable  In  the  stomach 
tlioy  ani  iH»rhaj>8  most  usually  situated  in  the  pyloric  region, 
but  they  ui^e  not  so  fn>quently  situated  on  the  posterior  sur- 


PATHOLOGICAL  ANATOMY. 


403 


face  as  the  chronic  ulcer.  In  tlie  duodt^inini  they  are  eituated 
in  the  first  part,  ix,  the  firat  horizontal  portion,  but  do  not 
specially  chouse  either  the  anterior  or  posterior  surface  of  the 
gut  as  their  seat,  and  they  may  lie  either  transverse  or  longi- 
tudinaL 

Chmnk  Ulcer.-^The  ehronic  ulcer  of  the  stomach  presents 
appeanmces  widely  diflering  from  those  of  the  acute  ulcer.  In 
the  acute  ulcer  the  appearances  are  those  of  an  acute  inflam- 
matory  and  necrosing  process ;  in  a  chronic  ulcer,  there  is  a 
loss  of   substance    of  the   walls   of  the  organ   in   a   peculiar 


Fio«  Sfiw — Perfonted  clircmic  tilcer.  (Froni  a  preparotton  In  ilii»  Unsiiutu  of  the  Koyal  OotlegA 
of  Sureeoiw.  By  pennifisioti  of  the  CooncU.)  Twici»  the  n&tnml  sigitt.  Tim  ulcer  i»  slipped 
like  ui  oyster-HbelL  It  I*  ftuiDeKshjiped,  and  tbo  ritlges  fonncU  by  the  «ubiniieouf  and 
nraacoJor  eoata  an  well  seen.  Tli«  peritoneum  i«  perforated  by  an  oval  opeolnt,'  nrith  clean 
eutedgiea, 

manner,  with  e\4deEces  of  surrounding  chronic  inllammation. 
Some  chronic  ulcers  may  have  originated  as  acute,  but  there 
18  little  e\idence  of  this.  .The  anatomy  of  the  ulcer  appeai^s 
to  show  that  it  is  chronic  from  the  fii'St. 

Wlierever  situated  the  ehronic  ulcer  in  funnel 'sliapt^d  (Fig. 
35),  the  wider  end  of  the  funnel  being  at  the  mucous  membrane, 
the  smaller  situated  towards  the  perit'<jneal  coat  of  the  organ. 
That  is,  in  the  open  ulcer,  the  mucous  menibrime  is  destroyed 
to  a  greater  extent  than  the  submucous  coat,  and  this  than  the 
muscidar  coat,  while  the  peritoneum  is  destroyed  over  only  a 
small  area.  The  ed^es  of  the  ulcer  are  often  greatly  thickened  ; 
they  may  be  1  inch  in  thickness,  and  on  section  this  thicken- 
ing is  whitish  and  translucent  in  appeiirance.     It  is  seen  to  be 


b^ita  fae  flinliofii.  The 
b  dt  the  idcer  m  oAeo  wide  in  extml ;  il  appesn 
Ibe  ehroiiie  olcemthne  prooe»p  and  the  thkk 
dreoltr  mmciw  tie  mate  resislaiii  than  the  tiuii  kngiliidiiial 
(the  oblique  not  cftcsi  benig  recogiiisabk).  At  the  e4ge  of 
tbe  exipcmtl  miiiw^te  U  the  thickened  sabmucotts  coat  witb  ibe 
flmeooi  membrane  freqaently  eurvecl  over  it,  but  not  undef- 
miiiel  Kot  infrequently  the  edge  of  the  ulcemted  mtisciilar 
coat  (circukir)  retracts  beneath  the  thickened  submucous  and 
imit'itun  cM^jatfl,  incri^asing  the  thickness  of  the  edge»  but  leaving 
th(^  ulcer  with  u  Brttnothar  base  and  more  vertical  edgesL  An 
iilf'tT  rrmy  i\\m  present  a  shelving  and  thickened  edge  round 
Ihff  j^n^aliT  part  (if  iU  jieripliery  (chronic  process),  and  an 
jilmipi  wli^litly  thickened  edge  rouod  the  remainder  (more 
nnit**  pnic»»Hfl)  (Fig*  37).  This  is  seen  in  old  ulcers,  and  may 
l>n  (nkt'ii  liH  L^vidi>ut'e  nf  one  mode  of  recrudescence  of  the  ulcer. 
Ill  othor  vtmra  thi?  ntrutc  process  cliiefly  afifects  the  base  of  the 
olirutiio  ulcer,  and  iicrfomtion  results.      When    the    ulcer    is 
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^'  <*/  Tlopr. — IW  cimnk  vloer  vazieB  in  shape  to 
i:  s  TCoad  <r  ovil,  <r  the  duipe  may  be  tbit  of 
ISie  iwmL  cr  oval  aloer  (FlgB.  37  and  39)  caDi 
okr  AwjjfiiaL  bat  tbe  bcneBhoe-ehaped  nker 
MMBrb  as  IT  deems  its  name  fiom  fhe  fiuctof 
ibr  Mnenor  smfiwe  of  tbe  oigan,  and  paaiiig 
laif  MMT  csnannv  and  ao  on  to  tbe  anterior  muAoe. 
HiMJh'  a  ^««:t  kojirnlDex: 

^*  sitf  Tuftr^ — Ihe  sae  TuieB  &om  \  an  incb  to  1 
'  •ratTirSScr  r  i:  ixifiv  be  4.  5.  co-  6  inches,  by  1^  to  2 
7:-  l^^.-sc  ul.v^  art-  horsieshoe-shaped  ulcers,  and 
•r:-s.::^  *.  ::■:  iv\«ceri.>r  surface:  they  are  nearly  all 
::  :--^  r.'-^^^  >  r::.^  o:  the  stomach  and  about  the 
.^^  -.:ur^  7^t  iiig^  ulcers  are  of  long-standing. 
uf  :  -^l-.::.:.  *:*erveeii  ihe  size  of  the  ulcer  and  its 
*>  T ■^ -r  wh:-i:  20*  lijore  than  half  an  inch  in  diameter 
,'^ ,::!«:  ,i-i:::  ',  v  h,^ij.irrhac^  or  perforation. 

*'  ^"  — Tht  rt-Litive  frequency  of  the  locality  of 
:>-  >:.^:i;a,:.  :>  s^vi  :y  ihe  following  statistics  given  by 
1::..::  .:'  I'l:*  vTUav:?  examined  post-mortem: — 
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Kv  far  tlie  grvaier  number  therefore  of  ulcers  are  found  on 


PATHOLOGICAL  ANATOMY, 


407 


the  posterior  surf^ice  of  the  organ  and  on  the  smaller  curve, 
and  more  than  three-fourths  of  tlie  idcers  are  found  \\\  tlie 
pyloric  portion  of  the  stomach. 

Results  of  tJic  Ulcer, — An  ulcer  may  either  (1)  cicatrise  or 
(2)  perforate.  Perforation  may  be  either  a  part  of  the 
chronic  process,  or  may  be  an  acute  process  added  to  the 
chronic,  or  final  perforation  may  be  due  to  a  rupture  of  t!ie 
thin  peritoneal  coat  of  the  ulcer  (Fig.  37). 


Fia.  38. — Thft  pyloric  ^nJ  %->'.  ^lOwing  aii  ulc«r  on  iho  iMMterior  walL    (From  %  pre- 

jparaiiou  itt  the  MufHSuiii^  Lia.  <  ■■ii'^^t^.)    About  utcmd  >f«e.    Tho  ulcer  meiuiur««  } 

by  |fv  inch.    It  \»  oval,  with  >:  -rhjuigiDg  ouirgiiui :  completa  pterforation  of  the 

coats  uf  the  orgSkH  having  tAk'  aiftt  there  ia  a  small  cavity  outside  the  orgau. 

Th«  floor  in  formed  by  thicken^  dutt^^Ui  or  ni«»enter{c  ti«»ne.  Bristles  are  plac^I  to  thrae 
cpttUiogi,  which  ar»  eroslouii  into  Urge  arteripa,  br&uches  probably  of  the  coronary  art«ry, 
lYom  a  yooog  male  who  dlmX  from  repuatud  hjE^tnaieuieaiiu 

Cicatrisation  of  the  ulc^r  is  of  very  fre«|iieiit  (occurrence ; 
in  Brin ton's  statislicij,  to  156  open  ulcers  there  were  147 
scars,  a  proportion  of  13  to  12.  According  to  the  size  of  the 
ulcer  there  is  subsequent  contraction  of  the  scar,  so  that  there 
is  frequent  deformity  in  the  organ  produced*  The  sear  left  by 
an  ulcer  may  be  a  smooth  area  surrounded  by  a  puckering  of 
the  mucous  membrane  (Fig»  37),  or  there  may  be  simply  a 
puckeriug  of  the  mucous  membrane  as  in  tlie  healing  of  email 
ulcers  (fig*  40). 
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suT&ce  have  as  their  base  the  pancreas,  and  may  lead  to 
subphrenic  abscess.  Ulcers  along  the  smaller  curve  le^d  to 
contraction  of  the  organ,  or  rather  approximation  of  the  ciirdiac 
and  pyloric  orifices ;  they  may  also  lead  to  local  dilatation  of 
the  pyloric  pouch.  Ulcera  of  the  pylorus  lead  to  stricture  of 
the  orifice  with  subsequent  hypertrophy  and  dilatation  of  the 
organ.  The  horseshoe -shaped  ulcer  may  lead  to  hour-glass 
contraction  of  the  stomach ;  and  those  ulcers  situated  on 
the  anterior  surface  or  in  the  cardiac  pouch  lead  to  peiforation 
of  the  organ  with  genend  peritonitis  or  subphrenic  abscess, 
and  those  near  the  cardia  may  lead  to  stricture  of  the  orifice 
(for  further  details,  see  Complications  of  Ulcer,  p.  440), 


rATnOLOOY. 

The  piithology  of  nicer  of  the  iluoijcnum  and  stomach  is 
very  obscure,  and  for  an  explanation  of  the  peculiar  construction 
of  the  chronic  idcer,  the  special  structure  and  functions  of  the 
stomach  and  first  part  of  the  duodenum  must  be  considered, 
since  this  kind  of  ulcer  exists  nowhere  else  in  the  alimentar)' 
tract 

In  discussing  the  etiology  of  gastric  ulcer  (see  also 
Duodenal  Ulcer,  p.  454),  it  was  seen  that  there  was  only  one 
condition  of  the  body  w^hich  might  be  said  to  bear  a  close 
relation  to  the  formation  of  ulcers  in  the  duodenum  and 
stomach ;  this  was  the  existence  of  pyivmia  or  septicaemia,  or 
of  an  allied  condition  in  extensive  burns  of  tlie  skin.  In  the 
majority  of  ulcera,  both  of  the  stomach  and  duodenum,  pyaemia 
and  septicemia  are,  however,  not  primary  causes,  and  tliere  is 
no  etiological  association  which  is  explanatory  of  their  forma- 
tion. The  age  of  the  patient,  as  has  been  seen,  does  not 
aid,  because  ulcers  occur  in  the  yoimg  and  miildle-aged. 
Although  sex  is  evidently  of  some  importance  since  gastric 
ulcers  are  twice  as  frequent  in  females  as  in  males,  yet  the 
differences  l>etween  the  male  and  female  organism  does  not 
greatly  help,  especially  as  in  duodenal  ulcer,  the  sex-relation 
to  the  disease  is  reversed,  The  female  goes  through  physio- 
logical and  pathological  crises  from  which  the  male  is  exempt : 
in  young  womanhood,  the  development  of  chlorosis ;  in  married 
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Ujfim  MR,  MiMxnam  m  a  a«2id 

to  tUi  tbeR  is  an  miiam 

ibofUT  ttBM;  kifcR  tfac  vkufx  H  |npdutjed, 

I1m«  «e  tiDw  eonniKiB  csBBB  «f  tbe< 
vUfcli  pmwdBi  vkcnsioiL 

by    diiwtlr    dft^trojin^     ite     tissue    lad    to 

and  ifi  ii^l"Ty  to  :h»:  ii.uc*:--!*  membrane,  which  is  snhse- 
qu-rLtlv  *:ij»r^i  v^  thrr  coiitmiie'l  action  of  an  irziiant.  will 
ab^i  l*:aAl  t'^  an  ulcer. 

2.  IfUrrf^rt/ui  icU/i  (m  Vitality  of  tM  Tiasuf. — The 
vitality  of  a  [Articular  part  of  the  mucous  membrane  mar  be 
tliuiiuitlifA  by  kx^al  and  chronic  disease  or  by  interference 
with  th*;  circulation  over  a  certain  area.  This  latter  usuallT 
rxrcun-  by  i\n:  means  of  thrombosis  or  embolisuL  Thromlx^is 
take"  place  in  connection  with  disease  of  the  vessels  and  in 
asHor.'iation  with  a  diminishe^I  quality  of  the  blood  and  a 
slowin;/  of  the  local  circulation;  emlxilism  may  be  infective 
or  non -infer; tive,  and  is  usually  capillary. 

If,  JifjwJerud  Infection. — In  acute  infective  processes  of  the 
m\if'j)\LH  mcmbmne,  where  there  are  the  signs  of  active 
inflammation,  ulceration  may  result,  as  in  typhoid  fever, 
dysentery,  etc.  A  similar  result  occurs  in  chronic  infective  pro- 
(:t*HH(tH  as  in  tuljerculous  ulceration  of  the  intestine.  But 
there  is  another  kind  of  bacterial  infection  which  is  unassoci- 
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ated  with  the  signs  of  active  inflammation,  and  which  is 
best  culled  bacterial  necrosis.  It  has  not  been  fully 
studied,  but  it  undoubtedly  possesses  great  pathological 
significance,  and  may  serve  as  an  explanation  of  some  of  the 
pathological  processes  which  occnr  in  the  gastro- intestinal 
tract.  Bacterial  necrosis  has  been  more  commonly  found  in 
animals  than  in  man,  although  it  does  exist  in  human  beings. 
In  cattle,  pigs,  gninea-pigs,  especially  the  two  latter  classes  of 


Pio.  4L— Biu::teriAl  necrosia  in  a  ppyor'a  [natch  of  tbe  iulo«tliie  of  the  gtihi«^-plK.  From  a 
]>lic»U)gn])h,  X  <>0.  The  lower  |i4irt  of  W^i  patch  i.H  »oen  wiUi  the  tit  live  alar  aud  peritotieal 
coata  atiadie*ii  In  the  ptit<-h  Lb  a  d[«?retu  area  sepitmteti  from  tlu>  normal  aiirrounding 
lyinplioid  tmae  iviid  coi^ixifliHt  of  colls  undergoing  nrcnwita.  The  dark  toasaes  In  tbo 
necfoied  arm  are  grotipa  of  baoiUL    There  wen  no  Uberclo  tmcllU. 

imals,  bacterial  necrosis  is  extremely  common  in  the  mucous 
membi-ane  of  the  alimeutary  tract  and  in  the  lympatbic  glands 
comiected  with  it,  as  well  as  in  the  liver  and  spleen.  The 
process  is  characterised  by  the  invasion  of  bacteria  usually 
into  the  lower  depths  of  the  mucous  membraue,  by  their 
growth,  and  by  the  subsequent  necrosis  of  the  tissue.  Sur- 
rountling  the  area  of  necrosis  not  uncommonly  is  an  infiltra- 
tion of  leucocytes  wliich  may  organise  into  iibrous  tissue.^     An 

'  '*  Report  of  the  Eoyal  Cbmrntfiaion  on  Tuberculosis,"  part  ii..  Enquiry  ii. 
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example  of  this  is  shown  in  the  accompAnying  figure  (Fig.  11). 
which  represents  a  section  of  a  Peyer's  patch  of  the  mtestiDe  of 
the  guinea-pig.  In  the  lower  depths  of  the  Peyer  s  patch  may 
be  seen  a  necrotic  area  with  dark  masses  in  the  centre ;  these 
are  distinguished  as  groups  of  bacilli  when  se^u  under  a 
higher  power  than  is  here  represented.  This  is  an  example 
of  the  tirat  changes  in  bacterial  necroshs.  In  the  extension  of 
the  pi*oces3,  the  areas  of  necrosis  increase,  until  a  coBQparatively 
large  part  of  the  raucous  menihrane  is  affected.  Ulceration 
may  result  The  changes  in  bacterial  necrosis  in  the  lymph 
glands,  liver,  and  spleen  are  similar  to  those  shown.  Bacterial 
necrosis  may  be  caused  by  difierent  kinds  of  cocci,  both 
strepto-  and  stiiphylo-cocci,  and  by  various  forms  of  bacilli, 
but  the  differentiation  of  these  micro-organisms  has  not  as  yet 
been  sufficiently  studied  for  a  classification  of  them  to  be  made 

Spe^iking  generally,  therefore,  an  ulceration  of  a  mucous 
membraDC  may  be  either  infective  or  non-infective,  and  it  is 
with  such  classification  as  this  in  mind  that  ulceration  of  the 
stomach  and  duodenum  will  lie  discussed. 

Ctxmcs  of  Uicemiio7i  t?i  the  Stomach  and  Duodenum. — In 
the  localities  in  which  ulc4?ration  of  the  stomach  and  duodenum 
is  most  commonly  found,  t!iat  is  in  the  stomach  over  the 
pyloric  area  and  in  the  first  i>art  of  the  duodenum,  no  hydrr.H 
chloric  acid  is  secreted  by  the  glands  of  the  mucous  membrane 
Hydrochloric  acid  is  present  in  the  stomach  contents  during 
digestion,  and  bathes  these  parts,  lait  it  is  an  important 
fact  in  the  pathology  of  ulceration  that  the  glands  of  the 
pylorus  do  not  secrete  hydrochloric  acid.  The  actual  occur- 
rence of  an  ulcer,  i.e.  loss  of  tissue  resulting  in  the  production 
of  an  open  woimd  after  the  death  of  the  tissue,  has  been 
ascribed  to  the  digesting  action  of  the  gastric  juice ;  and  this 
has  been  expressed  in  the  names  sometimes  given  t^  the 
ulcer — -ulctis  peptictim  and  ulmis  e  di^€stione.  That  the  gastric 
juice  has  some  action  in  the  production  of  the  ulcer  peeuhar 
to  the  stomach  and  first  part  of  the  duodenum  is  probable  from 
the  fact  that  these  ulcers  present  a  great  anatomical  contrast 
to  those  occurring  in  the  rest  of  the  small  intestine.  These 
latter  are  almost  invariably  directly  infective,  as,  for  example, 
typhoid     and     tubercular    ulcemtion    and    the    ulceration    in 
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¥  tropical "  diarrhcea,  or  they  are  due  to  a  carcinomatous  new 
rowtb.  But  the  gastric  juice  does  not  itself  pruduee  an  ulcer, 
since  it  has  no  action  on  the  healthy  living  membrane,  and  a 
mechanical  injury  of  the  rnncous  membrane  of  the  stomach 
readily  heals,  as  has  been  shown  by  experiment.  There 
must  be  some  antecedent  change  in  the  mucous  membrane 
whereby  the  vitality  of  the  tissue  is  damaged.  In  such  a 
case  the  gastric  juice  will  readily  remove  tlie  dead  tissue  l)y 
its  digestive  action,  and  so  produce  the  ulcer  of  the  stomach. 
Once  the  ulcer  is  formed,  the  gastric  juice  and  the  process  of 
digestion  of  the  mixed  food  prevents  its  heidiug,  and  leads  to  its 
chronicity.  Before,  however,  the  formation  either  of  a  chronic 
ulcer  or  of  an  acute  ulcer  there  must  be  death  of  the  tissue, 
aud  it  is  as  to  the  causes  of  this  priuiary  necrosis  that 
knowledge  is  very  imperfect,  and  about  which  opinions  have 
so  much  differed. 

The  following  diflerent  causes  of  the  necrosis  of  the  tissue 
preceding  ulceration  of  the  stomach  and  duodenum  may  be 
considered : — 

1,  InjifTii. — PtJisoning  with  corrosives,  mineral  acids,  and 
caustic  alkalies  may  lead  to  the  formation  of  a  chronic  nicer, 
resembling  anatomically  that  produced  by  other  causes.  In 
these  cases  the  acid  or  alkali  destroys  part  of  the  mucous 
membrane  to  a  gi^ater  or  less  depth,  and  the  nicer  then 
enlarges  partly  l*y  progressive  death  of  the  tissue  and 
partly  by  the  action  of  the  gastric  juice.  Sucli  ulcers  may 
occur  at  the  cardiac  orifice,  but  more  usually  at  the  pylorus, 

2.  Pressxirc  Necrosk, — Ulcers  may  be  due  to  pressure,  a  so- 
called  pressure  necrosis  of  the  mucous  membrane  resulting* 
It  is  sometimes  found  that  an  aneurysm  which  is  adherent 
to  the  cardiac  pouch  has  produced  an  ulcer  of  the  mucous 
membrane  corresix>nding  to  the  area  of  adhesion  of  the 
tumour.  In  such  a  case  as  this  the  necrosis  has  been 
secondary  to  the  obliteration  of  the  vessels  in  the  outer  coats 
of  the  organ,  tissociated  with  an  interstitial  fibrosis. 

Another  form  of  pressure  necrosis  I  have  seen  occurring 
in  the  mucous  membrane  itself  in  the  case  of  submucous 
fibro-myomata  of  the  stomach.  These  small  tumours,  ranging 
in   size  from  a   half  to  one  centimeter  in  length  and  about 
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these  tumours  was  Been,  as  represented  m  the  following  figures 
(Figs.  42,  43,  44). 

In  the  first  figure  it  will  be  obsen^ed  that  the  oval  tumour 
is  adherent  to  the  mucous  membnuie  above,  and  that  the 
mucous  membrane  is  completely  alisent  over  the  centre  of  the 
tumour.  An  open  ulcer,  two  millimeters  in  diameter,  was  to 
be  seen  in  that  situation  in  the  recent  sjiecimen.  On  each 
side  of  the  ulcer  the  mucous  membrane  shelves  off  and  is  in 
a  state   of   more    or    less    complete    necrosis,  showing    that 


^^^ 
i\^ 


iK- 


Fio.  44.— Fibro*myoina  of  thd  stonuicJi  (Fig.  42).  From  a  pluitogr&ph,  x  00.  Tliir  flgar«  aJtowii 
the  fDittrlftcinK  bundles  of  unstiiped  niuAcle  fibre,  with  the  cliaroctcrifitle  elongnteJ  rnidei. 
8oni«ofthe  nbreiajwcut  trangvera^ly.  From  a  prepwiitlon  hunlttneU  in  Murchi'a  fluid 
ind  ilalned  with  lug  wood. 

eventually  the  ulcer  would  have  been  much  larger ;  and  it  is 
probuble  that  the  whole  uf  the  f^mfill  tumour  would  have 
sloughed  away  leaving  a  deep  but  small  gastric  idcer. 

The  second  figure  shows  the  mucous  membrane  under  a 
higher  power  iiud  in  a  state  of  interstitial  fibrosis ;  the  glands 
are  compressed  and  have  lost  their  typical  structure,  the 
cells  Ijeing  fused  together  and  the  nuclei  irregular  and  in  a 
state  of  atrophy. 

The  third  tigiu'e  shows  the  structure  of  the  tumour  itself 
as  being  a  fi bro-myoma,  the  nuclei  of  the  spindle-shaped 
muscle  tibre  being  wt-ll  seen. 

This  mode  of  formation  of  gastric  ulcer  is  not  common. 
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but  that  it  does  occur  must  be  recogniaed  by  tlie  results  \ 
the  examination  of  the  above  case  which  occurred  in 
who  had  a  lai^  chronic  ulcer  situated  near  the  pyloms. 
Tlie  causes  of  tlie  necrosis  of  the  mucous  membrane  in  the 
above  case  were  no  doubt  due  to  adhesion  of  the  tnmoar  to 
the  mucous  membrane  and  subsequent  interstitial  fibrosis  of 
the  membrane,  and  finally  death  of  the  part.  An  example 
of  fibn>myoma  from  another  case  in  which  this  adhesion  and 
Bubsequent  necrosis  did  not  occur  is  shown  in  Fig.  45,  where 


FtGt  4d. — SnbinucutiH  Dhm-tuyuiiiA  of  (lie  stonuicli^  wliiuh  1ul«  not  led  to  olceisUofu    Yvm 
phot4^^1>h,  X  1(},    Ti '^  ..H~  .j..^,..,  YTAA  tiLketi  from  &  umlo  of  middle  age,  vho  died  ttom 
rupLure  of  un  Aortir  The  itomftoli  wui  otherwiHe  quite  nomuiU     Tbi 

tiiinour,  whjrh  liu  Lh  >'tnre  m  tliAt  repre«Biite(l  in  Fig.  44,  lie»  in  tlit!  sutuni 

CQii^  btiltiK*  »t:!<|)amtKi  litiui  Lho  laucoua  and  Cn^m  the  iuuiH!uliir  emit  by  looae  oonn^etlt* 
tlsAUe.  Tlie  tumour  dtjui  freely  movable  beneatii  th«  uiiicocu  membimtie.  Frotti  a  jut- 
imimttou  hardened  In  MarchlH  fluid aud  Btalned  with  logwood. 

a  small  tumour  is  seen  to  lie  encapsuled  in  the  submucous 
tiiMue,  the  mucous  membrane  being  intact  over  it, 

3.  Tkrambosis  and  Eijtbolism. — Another  cause  of  death  of 
the  tissue  must  be  ascribed  to  changes  in  the  vascular  system  by 
which  the  vascular  supply  over  a  gi-eater  or  less  extent  is  more 
or  less  completely  cut  off,  Tliis  tfieory  is  the  one  promulgated 
by  Virchow  for  the  explanation  of  gastric  ulcer,  and  it  has  lieea 
accepted  more  or  less  generally.  Virchow  pjinted  out  that 
the  shape  of  the  chronic  nicer  of  the  stomach  was  pi-actically 
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same  as  that  of  the  infercatioii  of  the  lung  or  kidney, 
where  tlie  condition  of  htemorrhage  and  subsequent  necrosis  is 
due  to  a  blocking  of  the  end  artery  by  metina  of  a  clot,  and 
that  if  there  were  thrombosis  iu  the  larger  arteries  running 
between  tlie  muscukr  coat»  the  necrosis  of  the  mucous  mem- 
brane following  would  take  the  shape  asaumed  by  the  chronic 
ulcer  of  the  stomach.  The  bLx-king  of  the  vascular  supply 
over  a  certain  ai'cu  of  the  stomach  may  be  due  t^^  throndxjsis 
or  to  embolism,  and  the  emboli  may  be  of  two  kinds,  either 
infective  (septic)  or  non-infective. 

In  adapting  these  ideas  to  the  explanation  of  ulceration  of 
the  stomach  and  duodenum,  very  great  difficulties  are  experienced. 
With  regard  to  the  acute  ulcer,  the  difficulty  is  not  so  great  as 
with  the  chronic  variety.  Taking  the  c^iae  of  tlic  formation  of 
a  duodenal  ulcer  when  there  are  extensive  burns  of  the  skin, 
it  is  seen  that  tlie  duodenal  ulcer  is  formed  during  the 
second  period  of  the  burn,  that  is  the  period  nf  intlammation 
when  the  skin  sloughs  are  separating  and  consequently  there 
is  a  great  danger  of  emkili  being  carried  to  various  parts  of  the 
body,  and  it  does  not  api>ear  improbable  to  ascribe  the  occur- 
rence of  duodenal  ulcers  in  bums  to  capillary  embolism  of 
the  mucous  membrane.*  This  conclusion  is  rendered  mure 
probable  from  the  tact  that  acute  duodenal  ulcer  and  acute 
gaatric  ulcer  both  occur  in  the  course  of  a  pycemia  or  a  septi- 
cemia, more  usually  the  former,  in  wliieh  it  is  known  that 
numerous  emlxdi  are  frequently  sent  into  the  circulation. 
It  does  not  appear  likely  that  the  acute  ulcer  of  the  stomach 
or  duoilenum  can  be  ascribe<l  t<j  any  other  condition  than  that 
of  an  acute  bacterial  infection. 

With  regard  to  the  chronic  ulcer  it  is  probable  that  in 
Lgome  CJises  it  arises  as  an  acute  ulcer,  Init  in  the  majority  of  in- 
Htences  it  is  chronic  from  the  first. 

The  occurrence  of  thrombosis  tis  an  explanation  uf  the 
death  nf  the  tissue  preceding  ulceration  is  in  this  case  impossible 
of  demonstration  and  very  difficult  of  explanation. 

It  must  be  borne  in  mind  that  gastric  ulcer  is  moat  usually 
found  in  conditions  of  the  body  in  which  thrombosis  is  un- 

•*  Surgery/'  edited  by  Marcus    Beck,   vol*   L   p,  3S>0,  9tli   ed., 


ifAr:*r  2i».::<:!r*    ;}>:;>  >.   i,'.    ^r:.  ">,r Ati-:i:  c-f  cases  Thai   occnr  in 

'JiwiSi^  ^f  tj-^:  v«iA*^l*  aliLvTizt  it  d:€S  ''.ctcr  in  the  stomach, 
i»!  ^'>'\.  :,k*-  <it;.*rroTL;a  of  the  ctLer  vtr^^rls  of  the  loir,  towards 
Hii'J'Jk  ;i;^«;.  It  ijjav  p^rLaj:**  be  a  factor  in  the  cansati<:>n  of 
lJj<;  ul^'i^/  of  u\VA\h  h'z^,,  but  it  cannot  be  one  in  producing  the 
M\f'A'i  of  you ii;{  a^Jult  lif*;. 

4.  lU/r.isru/l  Xf/roHin. — Without  denying,  therefore,  that 
pilwjfU',  i\irom}MMiH  rnay  in  fi^>ine  cases  lead  to  ulcer,  it  appears 
1/;  r/Kt  OH  highly  j^roljable  that  many  cases  of  chronic  nicer  of 
f Jxf  Hlituinr.\i  tuny  originate  as  a  bacterial  necrosis.  And,  indeed. 
MjwK  of  rhronic  ulcer  rxx'ur  in  individuals  who  are  in  a  condi- 
tion of  iKtU'Ti'MHiutK^i:  U)  the  invasion  of  the  tissues  by  bacteria, 
iumI   tin*  IfK'filitii-H  in  whicli  chronic  ulcer  of  the  stomach  meet 


'  111  Moiiir  rM-oniN  tin;  fibroid  thickening  of  the  arteries  in  the  neighbourhood 
fif  IliM  cliioiiic  iilrrr  IwiH  Ix't'ii  inifltAkcn  for  a  primary  disease  of  the  vessel.  It  is 
ii«i(  |»iliiiiiiy.  Imt  MTomlnry  to  the  chronic  inflammation:  it  is  a  result,  not  a 

niM«««,  «»f  till'  IlliMT. 
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usually  occurs,  that  is  the  pylijric  area,  is  that  in  which  the 
antiseptic  hydrocliloric  acid  is  not  secreted  hy  the  gkuds. 
This  last  fact  is  of  great  pathologicid  sigidficance ;  the  hydro- 
chloric acid  of  the  giistric  juice  is  a  povverful  antiseptic  inso- 
mneh  tliat  in  cases  of  normal  digestion  it  prevents  the 
development  of  bacteria  in  the  stoniacli,  although  they  are 
swallowed  in  great  numljei^  with  the  food.  These  bacteria  are 
not  in  all  cases  killed  l>y  the  gastric  juice,  as  they  are  found  in 
large  quantities  in  the  lower  part  of  the  small  intestine  and 
in  the  large  gut  In  conditions  where  the  stomach  still 
secretes  hydrochloric  acid,  if  a  l:*acteriul  infection  occurred,  one 
wouhl  suppose  that  it  would  take  place,  not  at' the  cardiac 
area  where  the  glands  are  constantly  secreting  the  acid,  Imt  in 
the  pyloric  area  where  the  glands  do  not  secrete  the  acid,  but 
are  only  Imtlied  on  the  surface  l>y  the  acid  gastric  contents. 
So  that  if  the  bacteria  entered  the  mouth  of  the  glands,  the 
channel  by  whicli  infection  would  occur,  they  would  not  meet 
with  any  antiseptic  acid  to  prevent  their  development  and 
their  invtision  of  the  tissue.  Similar  remarks  a{)ply  to  the 
conditions  in  the  first  pirt  of  the  duodeuum. 

As  i-egards  the  occuiTence  of  ulcers  of  the  cardiac  area  the 
invasion  of  Imcteria  might  occur  under  two  conditions^ — in  the 
state  of  rest  of  the  glands,  i.e,  in  the  intervals  of  digestion ^ 
and  wiien  there  is  a  deficiency  or  an  absence  of  secretion  of 
the  liydrochloric  acid.  It,  therefore,  seems  probable  that  in 
not  a  few  cases  of  gastric  ulcer  the  primary  necrosis  may  be 
due  to  the  invasion  of  bacteria,  the  subsequent  ulceration 
and  extension  of  ulcemtion  being  aided  by  the  action  of  the 
gastric  juice. 

In  the  sulmcute  or  chronic  idcer  of  the  duodenum, 
occurring  in  gtunea-pigs,  I  have  several  times  examined  the 
separating  slough,  and  it  has  invarialily  shown  the  presence  of 
a  large  number  of  bacteria  in  it,  but-  whether  as  the  cause 
or  the  result  of  the  sloughing  it  is  impussil>le  to  say.  The 
duodenum  of  the  guinea-pig  commences  by  a  pouch  %vhich 
would  favour  the  invasion  of  bacteria.  The  ulcer  is  anatomi- 
cally exactly  like  ttiat  occurrhig  in  man»  and  may  cause  death 
by  perforation  and  general  peritonitis. 

Alterations  uf  the  Functmis  of  the  Stomach  in  cases  of  Ulcer. 
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— ^Theae  luTe  alreadf  be^i  eoofiideretl  (Chapter  FV 
nuy  m^mk  be  awnmiMrwed — 

ffifpervtcuiiitf,~hi  m  large  Enniber  of  cases  of  ulcer,  \ 
m   ihe   esrlf  progressive    stage,  there   is    hypersecrelioii 
hgrdrochlDric  acid  in  the  gaatric  juice,  and  this  hj] 
which  has  been  well  establi^ed  hj  the  reaeftrches  of 
noli  J^woaki  and  Kotrc^^iski  is  no  doabt  due  putly  to 
aetaal   prcacnce  of  an   nicer  which  acts  m  an  irritans 
gtimtdast   to  the  aecretkni  of   bjdrocbloric  add,  and 
{hxe  to  the  ptesence  of  gpeirie  imtaiion  induced  by  the 
Hjperaciditj  due  to  eqguBe  adds^  the  product  of  bacte 
fermentatioQ;  is  of  rare  occttnence  in  gastric  nicer. 

IHmiRuh^d  A     ^  *    — ^In  some  easea  diere  \s  a  dimmi^ua 
secretion  of  h  vdi  acid  doe  eiliker  to  the  presence 

gastric  insufficiency  as  in  cases  of  pnlmonary  tabacalosiB,  cr'  to 
the  existence  of  chronic  catarrh,  which,  howerer^  is  a  rare 
in  gastric  nicer.  In  the  later  stages  of  piolonged  ulcer 
mar  be  a  gr^t  diminution  of  the  amount  of  bTdrocfaloric  acid 
aecieted,  e^edailj  when  there  is  permanent  dflatalifMi  of 
oigan. 

PqmtL — ^The  secretion  of  pepsin  is  not  much  altered  in 
eady  stages,  and   may  be  actiuilly  tncieaaed.     In  the 
stages  it  diminishes  like  the  hydroeldoric  aeid. 

In  not  a  few  csaes  of  ulcer  the  secretion  of  gastric  juice  is 
within  the  normal  limiL 

MovcmifiiU. — The    movements   of  the   stomach  az^ 
frequently  affected  than  the  secretion,  amd  this  is  especiaDy  90 
in  cases  associated  with  chlorosis  and  tnbercoIoBEa  where  1 
stomach  may  be  actnully  in  a  state  of  atony.     The  resiill  i 
this  is  delay  of  food  in  the  stomach.     In  other  cases  there  i 
paroxysmal    contractions    of   the    stomach    due    to   mi 
irritability  set  up  by  the   condition  of  the  ulcer  and   of  tl 
nervous  system. 

Ahsorption  does  not  appear  to  be  much  afl'ect^  v..  ,  - 
nicer  unless  there  is  coexisting  catarrh  or  dilatation  of  tit  ur. 

To  sum  up,  therefore,  the  chemical  processes  of  the 
tion  are  either  normal  or  actually  more  energetic  than  nornuL" 
one  of  the  chief  defects    being  deticiency  in  the  mov^Ti 
of  the  organ. 
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Added  to  the  changes  above  jiieiuioaed  there  may  he 
a  condition  of  gastric  irritation  or  gastric  insufficiency, 
and  dilatation  may  l>e  present  with  the  signs  of  hacterial 
fermentation.  When  there  is  no  tlilatation,  however,  bacterial 
fermentation  of  the  food  is  a  rare  event  in  ^jastric  ulcer.  The 
%^omited  matters  usnalty  consist  of  the  undigested  or  partly 
digested  meal  containing  hydrochloric  acid,  sometimes  in 
abnormal  percentage ;  containing  pepshi  and  the  ennyiug 
ferment,  but  containing  no  mucus  and  no  sarcina  or  bacteria. 
The  vomited  matters,  as  will  be  seen,  difler  greatly  from  those 
present  in  carcinoma  ventricuU. 


TTlc^r  of  the  stomach  in  its  typical  form  is  shown  by  a 
combination  of  symptoms  which  is  characteristic  of  the  disease, 
viz,  localised  pain  after  food,  vomiting,  hivmatemesis  and 
niekena.  In  addition  to  these  sym|itoms  there  may  he  those 
of  gastric  irritation  and  great  irritability  of  the  stomach. 
Some  cases  of  ulcer  do  not  shuw  this  typical  combination  of 
symptoms,  and  may  he  called  irregular  or  latent,  so  that  the 
symptoms  of  the  disease  can  he  classified  into  two  groups  as 
to  whether  tliey  are  typical  or  latait. 

\\\  adiUtion  to  the  symptoms  referable  to  the  stomach  con- 
dition there  are  the  signs  nf  the  general  disease  with  which  ulcer 
may  be  associated.  In  chlorosis,  for  example,  tliere  are  signs  of 
ami?mia,  such  as  pallor  of  the  face  and  mucous  meml)ranes, 
amenorrham,  and  a  deficiency  in  the  red  corpusc^les  and  in  the 
amount  of  the  hitmoglobin  they  contain,  as  well  as  tlie  physical 
sigiis  of  the  condition,  namely  a  ha-mic  murmur  and  venous 
hum.  Such  symptoms  and  signs  are  aggravated  by  the  occur- 
rence of  a  recent  luematemesis.  In  cardiac  disease  there  are  the 
signs  of  obstruction  or  incompetence  of  the  valves ;  in  renal 
di'^msc  there  is  albununuria,  high  arterial  tension,  hypertrophy 
of  the  left  ventricle,  and  retinal  changes.  In  tuherculosis, 
usually  of  the  lungs,  thei-e  are  the  sraiptoms  and  signs  peculiar 
to  the  condition.  These  diseases  need  not  l>e  further  par- 
ticularised, but  their  association  with  gastric  ulcer  must  always 
be  remembered  and  their  existence  looked  for. 
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lu  not  a  few  cases,  especially  in  the  ulcer  of  middle  life, 
there  is  no  general  disease  jiresent. 

Typijcal  Sipnptonu. — The  general  symptoms  due  to  the 
condition  of  ulcer  of  the  stomach  are  extremely  few.  The 
general  appearance  is  iairly  good,  the  patient  being  well 
nourished  with  a  moderate  amount  of  subcutaneous  fat.  There 
is  no  fever,  and  the  presence  of  fever  may  indicate  either 
perforation  and  its  residts,  ur  pulmonary  tuberculosis  or  other 
febrile  disease,  but  it  is  not  due  directly  to  the  ulc^r  in  the 
stc»mach.  Not  a  few  patients  show  an  expression  of  pain  in 
the  face,  which  is  not,  as  has  been  supposed,  diagn«J8tic  of 
ulcer,  because  it  does  not  difler  from  that  in  other  cases  whew 
pain  m  due  to  Adsceral  disease  and  is  chronic  in  its  course. 

In  iong'Standiog  ulcer  tlie  patient  sliows  the  signs  of  the 
prolonged  disease  and  tends,  as  it  is  said,  to  develop  a  ** cachexia.^ 
The  patient  is  thin  and  weiik,  with  a  pale  face,  and  anxious,^ 
tired,  and  painful  expression  of  counteuance.  Tlie  muscles  are^ 
irritable  on  tapping  (niyotatic  instability),  and  tlie  blootl  shows 
a  great  reduction  in  the  number  of  red  eorpuseles  and  the 
amount  of  bitmoglobiu  they  contain.  Tliis  condition,  which 
varies  in  degree,  is  brought  alxjut  by  the  long-continued  pain. 
by  the  starvation  induced  by  the  fear  of  eating  and  by  repeated 
vomiting,  and  by  tlie  loss  of  blood  in  repeated  ha?niatenjefii» 
or  meLnena.  In  some  cases  it  is  associated  with  permAneut 
dilatation  of  the  organ. 

Si/mptoms  EeferaUe  to  ih^  Digestive  Sy&t^m, — Pain  is  one 
of  the  most  characteristic  symptoms  of  nicer  of  the  stoinacb* 
Its  causation  is  various,  but  its  primary  cause  is  the  ] 
of  an  open  sore  in  the  stomach  wall.      It  is  aggrav.i 
often  first  brought  out  by  the  ingestion  of  food,  especially  when 
solid  and  indigestible,  and  of  irritating  food  articles  such  oi  i 
spices,   alcoholic    drinks,  tea,  aud    hot    tlrinks    of   all    kind&' 
During  the  digestion  of  a  meal  the  pain  is  aggravated  by  the 
movements  of  the  organ,  and  by  the  bydrocldoric  acid  secreii; 
wiietber  in  normal  or  abnormal  amount ;  and  it  lasts  as  a 
in  that  aggravated  form  till  the  stomach  is  empty,     .Som«^ 
times  continuous  pain  is  prwluced  by  distension  of  the  or^io^j 
in  wliich  case,  no  douljt,  it    is    the    stretching  of   the  iilc 
which  aggravates  the  pain.      It  is  relieved  by  vomiting  or 
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emptying  the  stomach,  or  by  the  expulsion  of  the  stomach 
contents  through  the  pylorus.  It  is  sometimes  alleviated  by 
posture,  and  the  relief  so  obtained  is  supposed  to  result  from 
the  contents  of  the  organ  being  removed  from  the  surface  of 
the  ulcer.  Thus,  in  an  ulcer  near  the  pylorus  relief  may  be 
obtained  by  lying  on  the  left  side,  the  stomach  contents  going 
into  the  cardiac  pouch ;  relief  may  be  obtained  in  the  prone 
position  in  ulcer  of  the  posterior  surface ;  and  in  the  supine 


Fig.  40.— Area  of  epigautric  tenderness  in  gastric  ulcer.  The  outline  of  the  dilated  stomach 
i8  shown  by  the  dotted  line.  Female,  aged  twenty-two  years;  duration  of  illness,  four 
months. 

position  in  ulcer  of  the  anterior  surface.  Eelief  by  posture, 
however,  is  not  of  very  frequent  occurrence,  with  the  excep- 
tioh  of  that  general  relief  which  the  recumbent  position  gives 
in  most  cases  of  pain. 

In  the  great  majority  of  cases  the  pain  is  increased  by 
pressure,  but  in  some  few  instances  pressure  on  the  epigastrium 
or  doubling  up  of  the  body  relieves  the  pain. 

Scat  of  th4  Pain. — There  are  two  positions  in  which  the 
pain  is  felt  in  gastric  ulcer ;  in  the  epigastric  region  and  in  the 
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back.  In  either  case  the  paiu  is  localiaed,  and  tbeie  is  local 
tenderness.  The  localisation  is  sometimes  very  circuni^ribed. 
and  it  may  te  obsened  over  an  area  of  only  1  inch  in 
diameter;  in  other  cases  the  area  is  larger — even  2  inches 
in  diameter.  The  pain  may  be  more  diffiise  after  a  receni 
hiiematemesis.  In  the  back  the  pain  is  usually  localised 
tij  a  region  on  the  left  of  the  spine  opposite  the  tenth  to  the 
twelfth  dorsal  and  first  himlmr  vertebm%     Brinton  gives  as  the 


Fm.  i?.— Ar«A  of  epigastric  teQtlerneM  tn  gastrfe  ulcer.  Over  the  {xan  rUrkly  ^hA'JM,  th» 
teudemess  wa*  weil-ntArkcU.  Female,  aged  twmt>-««Ten  yean  ;  dumtirm  of  itlne^.  \m^ 
moiitltfl  ;  tvcent  lut matemeaii. 

Upper  limit  of  the  dorsal  pain  the  eighth  dorsal  vertebra,  and  this 
is  true  in  some  cases. 

The  seat  of  tlie  pain  is  marked  by  a  Iwal  tenderness  which 
may  occupy  the  following  positions.  Usually  it  is  observed 
over  a  small  area  above  and  to  the  right  of  the  mubilicus 
(Fig.  47).  In  other  ctises  the  tender  area  is  l>etwe^n  the 
umbilicus  and  the  xiphisternal  notch.  It  may  be  situated 
at  the  notch  as  in  the  diagram  (Fig.  46),  which  was  taken 
from  a  case  in  a  female,  aged    twenty-two,  the   subject    of 
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chlorosis,  who  gave  a  history  of  hfematemesis  four  months 
previously,  and  a  present  history  of  localised  pain  after  eating, 
in  the  position  of  the  area  of  tenderness.  There  may  l>e 
tenderness  in  the  left  hypochondrium,  and  one  or  more  areas 
of  tenderness  over  the  stomach  region,  although  this  is  not 
common.  It  is  more  frequent  to  observe  an  area  of  greater 
tenderness  situated   in  a  slightly  tender,  larger  area   as    in 


Fi<».  48.— DiagTBin  Rhowing  the  area  of  dorsal  pain  and  teudeniesA  in  gaHlric  ulcer.    The 
area  is  sonietiiiies  larger  than  is  here  represented  (iiee  textX 

the  diagram  (Fig.  47)  from  a  female  patient,  aged  twenty- 
seven,  the  subject  of  anaemia  due  to  hiematemesis  eight  days 
preWously ;  there  was  also  a  two  months'  history  of  epigastric 
pain  after  eating.  The  epigastric  pain  and  local  tenderness 
are  not  commonly  ateent  in  cases  of  gastric  ulcer,  and  even  in 
those  cases  where  pain  is  not  complained  of,  local  tenderness 
may  l)e  elicited  by  deep  palpation. 

The  pain  in  the  back  is,  like  the  epigastric  pain,  localised 
and  is  shown  by  local  tenderness.     It  is  frequently  present. 
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aud  may  be  observed  when  localised  epigastric  tendemesB  is 
doubtfuL  It  is  sometimes  very  circumscribed,  \\il  on  the  left 
side  of  tlie  twelfth  dorsal  and  first  lumbar  vertebne.  It  is 
sometimes  more  diffuse ;  over  an  area  of  3  or  4  iBcbes 
in  <Uameter,  on  the  left  of  the  lower  doi^al  spine,  and  it  may 
even  be  present  to  the  right  of  the  spine.  Pressure  on  the 
epigastrium  in  some  cases  produces  dorsal  pain  and  tenderness 
and  l-Miitli  these  are  aggravated  or  produced  by  the  presence  of 
f'ooil  ill  the  stomach. 

Local  tenderness  in  gastric  idcer  has  certain  characteristics 
which  are  of  great  value  in  the  recognition  of  the  disease.  It 
is  sonietimea  elicited  by  superficial  palpation  of  the  epigas- 
trium, but  in  many  cases,  mudemtely  deep  palpation  must  be 
resorted  to.  Deep  palpjiiioa,  as  in  pressing  the  hand  nearly 
to  the  region  of  the  spine,  is  nev^er  to  l>e  resorted  to,  not  only 
because  of  tlie  danger  of  inducing  haemorrhage  or  |)erforation, 
but  because  it  fails  to  liring  out  the  characteristic  tender  areai 
in  gastric  idcer,  and  tenderness  may  be  elicited  owing  to  the 
presence  of  disease  in  the  neighbouring  oi^ans  of  the  abdomen 
ur  tli<»rax.  The  characteristics  i\i  the  local  tenderness  in 
gastric  ulcer  as  elicited  witti  care  in  the  manner  described 
are  r — 

h  The  ai-ea  of  tenderness  is  the  region  where  the  patient^ 
experiences  the  greatest  pain  after  eating  or  drinking. 

2.  The  area  of  epigastric  tenderness  persists  in  its  eireum- 
scribed  form  without  sliiftiiig  its  locality  during  the  whole 
course  of  the  illness ;  as  long  indeed  as  the  patient  has  any 
syinptunis,  nnd  in  not  a  few  cases,  after  the  eliief  symptomftj 
hftve  disappeared  {cjj,  the  pain  after  foixl)  during  the  pro 
of  treatment.  In  I'ecrudescence  or  relapse  of  the  uloer,  the 
SiLUie  area  uf  ttuiderne&s  is  again  discoverable,  although  it  may 
have  disajipeared  previous  to  the  relapse. 

Character  of  the  Pain, — The  pain  varies  somewhat  in 
character.  In  the  early  stage  of  ulcer  it  may  lie  simply 
epigastric  distress^  associated  with  lr>calised  tenderness,  but  it 
is  usually  of  a  heavy.  bc»ring  character  and  not  sharp  or 
shixitiug  except  in  rare  cases.  In  the  back  the  pain  is  of 
the  Banie  character^  and  the  epigastric  pain  often,  as  patients 
exjuess  it,  **  goes  through  to  tlie  back/* 
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Onset  of  the  Fain. — Actual  pain  is  not  usually  felt  by 
patients  with  gastric  ulcer  when  the  stomacli  is  empty. 
When  there  is  continuons  pain,  it  is  usually  due  either  to 
the  stomach  not  being  empty  as  in  great  delay  of  the  food, 
tij  distention  by  gas,  or  to  a  condition  of  nervous  irritability 
kept  up  by  injudicious  feeding  or  by  a  general  crmdition 
of  the  body  such  as  elilorosis. 

The  pain  eomeB  on  at  two  dirtei^nt  periods  after  a  ineal ; 
either  immediately  {ix,  in  a  few  minutes)  or  one  or  two  hours 
later.  In  Ciises  where  the  pain  comes  on  directly  after  the 
meal,  wliich  is  the  most  common  condition,  the  caiisati<ui  nmst 
be  ascribed  to  the  sulid  food  irrit^tting  the  ulcer  dii'ectly,  as 
well  as  to  the  movements  of  the  organ  which  begin  immediately 
food  is  taken ;  the  pain  is  then  kept  up  partly  by  the  move- 
ments and  partly  by  the  secretion  of  hydnx^hloric  acid  until 
the  digestion  is  completed  or  voujiting  riccurs.  In  causes  where 
the  pain  comes  on  some  time  after  food  the  chief  conditions 
producing  the  pain  are  the  increasing  movements  of  the  organ, 
and  the  gradually  iiuTeasing  acidity  of  the  stomach  conti-nts. 
Some  of  the  cases  in  which  there  is  delay  in  tlie  onset  of  pam 
are  no  doubt  those  in  %vhich  the  ulcer  is  situated  just  near  the 
pyloric  oriHce,  and  the  pain  occui^  wlien  the  acid  chyme  is 
expelled  into  the  duodenum,  as  well  as  eiuses  of  duotlenal  ulcer, 
in  whicli  the  acid  ch}Tne  irritates  the  surface  of  the  idcer  when 
it  enters  the  duodenum. 

Duration  of  the  Pain, — The  jjain  lasts  for  a  var}dng  time. 
In  some  cases  vomiting  occurs  almost  immeiiiatelyi  giving 
relief;  but  wtien  there  is  no  vomiting  the  pain  may  last  from 
four  to  six  hours,  causing  great  distress,  until  indeed  the 
stomach  contents  are  expelled  tlirough  the  pylorus. 

Vari/dions  in  the  Pain. — In  some  cases  the  pain  is  jmr- 
oxysmal,  and  it  may  l>e  aggravated  at  the  menstrud  periotls  or 
fjy  the  presence  of  chlorosis  or  tulierculosis.  In  otlier  cases 
there  is  no  epigastric  or  doi^al  pain,  and  tliere  is  tlie  pain  in 
the  cliest  after  eating  solid  iood,  as  in  gastric  irritation  and 
insufficiency.  There  may  also  he  a  combination  of  pain  in 
the  chest,  and  in  the  epignstrium  or  back;  or  iv*  pain  may  l>e 
complained  of,  although  localised  tcndeniess  is  present,  and  the 
history  of  htnematemesis  shows  the  case  to  be  one  of  gastric  ulcer. 
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KMhM%. — TcMnifimg  19  «  ftyaptot  finqventlj  piresent 
wmA  ganielinca  lifaseot  in  cases  of  gutrk  olei^.  It  bhit  tr 
•liicat  «iie&  tbe  Uslocy  of  hgiwitiiww  abovs  ibe  cue  to 
be  cme  of  iileer  md  vhen  epMilae  pstn  md  tendeiiieBi  is 
adoftUf  presenL  It  hoirefttr,  the  {nin  is  sev^ere*  Twoitittg  is 
ntelf  mbmit.  Yomitiiig  osodtf  ooBiei  an  after  a  meal,  at 
Taryiog  mienrab;  aometinies  diveetihr,  aometiaiBS  in  half  aa 
hiMir^  ai  other  tnnei  in  turo  boma  or  ev^n  later.  In  the  lalier 
case  it  la  aaoctated  with  gieat  ddaf  of  food  in  the  oiguL  In 
Tomitiiig  eomtog  on  soon  after  find  it  is  doe  to  a  state  «>f 
irritation  of  tbe  nlc^.  It  la  fieqaently  obeerred  that  the 
patient  givea  a  bistiiry  of  oocaaooal  Tomiting  after  food,  ami 
that  thr«>ugh  ni^lect  or  injndidotts  feeding  tbe  vomitisig 
increases  until  ereiythii^  is  rejected  fnxm  tbe  stomach  as  soon 
a8  it  is  swalInwe«L  These  cases  of  continnond  Toniiting  aad 
retching  are  of  great  ixuportance,  and  are  due  to  an  exoessi%*e 
irritabiUtr  of  the  stomach  set  up  bj  neglect  of  treatment  or 
8*>iiietuaes  by  a  single  injudicious  tueaL  The  character  of 
the  vomited  matters  has  been  preiiou&ljr  described  (pi  421  > 

Hetmaieme^  atul  Melcnia. — The  occurreuce  an<l  svmpl^ 
of  ha^matemesis  and  mela-na  have  t»een  descril»ed  in  Chapter 
XI IL  In  hieraatemesis  due  to  gastric  ulcer  Uie  bleeding  mar  be 
severe  or  slight ;  it  may  recur  at  intervals,  perhaps  of  years, 
and  cases  are  not  rare  where  it  has  occurred  in  girlhood  and 
recurred  in  middle  age.  Its  onset  is  preceded  by  no  warning, 
and  a  large  quantity  of  blood  may  be  brought  up  at  once  or 
in  two  or  three  vomitings  in  the  course  of  a  week.  It  comes 
on  usually  after  a  meal,  either  ilirectly  or  after  a  short  interval, 
and  it  is  preceded  usually  by  the  8}Tnptom8  of  pain  and  tender- 
ness pre%iously  described;  but  it  may  be  tbe  first  notable 
symptom  in  gastric  ulcer*  The  percentage  of  cases  in  gastric 
ulcer  in  which  haniMitetuesis  occurs  is  said  to  be  trom  30  ta 
40,  but  it  is  much  higher  than  this.  In  171  cases,  collected 
from  the  records  of  University  College  Hospital,  hjematemesis 
o<:'cuiTed  in  144,  a  percentage  of  about  84,  This  figure  is 
perhaps  too  Ijigb,  since  a  bu"ge  number  of  cases  are  admitted 
into  Iinspital  only  when  they  are  the  subjects  of  an  attack  of 
hariiatemeais.  Even  inakiui,'  allowance  for  this,  the  percentagt^ 
of  ciises  in  wliich  the  symptom  occurs  cannot  full  short  of  80. 
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The  prafiisenesB  cif  the  hivynjrrluiL^e  does  tiot  depend  on 
fche  size  of  the  ulcer,  althuii^^h  to  some  extent  no  duuht  it 
depends  on  the  situation,  A  profuse  and  fatal  hrematemesia 
is  iisnally  due  to  t!ie  opening  of  a  large  artery,  such  as  a 
branch  of  the  splenic,  of  the  pyloric,  or  of  the  coronary 
artery.  Mekena  is  a  symptom  which,  as  has  Vieen  seen, 
cxjcurs  when  hieniatemesis  is  present,  hut  in  shght  l>leedings 
and  when  the  nicer  is  near  the  pylurie  oritice  mekena  niay 
occur  without  ha^niatemesis,  as  in  dno<lenal  ulcer.  In  the 
171  cases  in  Univeit^ity  College  Hospital  already  quoted, 
Dielfena  was  ohserved  in  1 9  cases,  a  percentage  of  1 1 ,  and  in 
all  these  cases  haamatemesis  was  also  present 

The  occurrence  of  hicmateniesis  may  he  in  relation  to  a 
meal,  or  there  may  he  no  relation  hetween  the  bleeding  and 
the  taking  of  t'ooiL  In  these  hitter  cases  vomiting  may  not 
occur,  and  all  the  blood  may  be  found  in  the  sto*jls  (Brint<^>n), 
a  fact  which  eiapliasi^es  the  importance  of  the  systematic 
examination  of  the  stools  in  cases  of  suspected  or  evident 
gastric  nicer. 

Flfjtaknce  is  a  symptom  nut  infrequently  observed  in 
gastric  idcer.  It  is  not  due  to  bacterial  fermentation  of  the 
fo(Kl,  l*ut  to  one  or  utlier  of  the  causes  previously  discusseii 
(p,  161).  The  accumulation  of  gas  may  cause  great  tlistress 
by  distending  the  stomach,  and  is  one  of  the  accessorj^  causea 
of  perforation.  It  tends  also  to  proiluce  dilatation  of  the 
organ  (see  Dilatation,  Chapter  XIV.). 

The  appetUe  does  not  vary  considerably  in  ulcer  of  the 
rtomach.  It  is  commonly  described  as  gomb  but  llie  patients 
are  afraid  to  eat  owing  to  the  pain  caused  by  food.  There 
may  even  be  an  increase  of  appetite.  In  long*continued  ulcer, 
liowever,  the  appetite  fails,  and  there  may  be  complete*  anorexia. 
The  appetite  may  also  be  affected  by  a  general  disease  of  the 
body  associated  with  the  gastric  ulcer  (p.  IGO). 

The  tmi'/ui'  varies.  It  is  usually  clean,  and  not  infre- 
quently the  broad,  pale,  flabby,  tooth-indented  tongue  of  anjeniia 
id  seen. 

The  Imccls  are  usually  constipated,  har<l  motions  being 
passed.  Diairhcea  is  not  a  common  symptom.  It  may  l)e 
present  when  much  blood  is  passed  in  the  stools,  but  is  more 
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common  in  duodenal  than  in  gastric  nicer.      In  eithiT  caa« 
is  never  severe. 

The  urim  presents  no  great  variution  from  the  tiOT 
except  that  albnmoses  may  l>c  present  (p.  119j. 

Ttie  syuiptunia  of  gastric  ulcer  may  Ije  modified  by  the 
presence  of  those  of  gastric  irritation  ur  of  gjistric  insuiBciency 
previously  described  (Chapter  VI I.).  Catarrh  may  develop  ia 
the  later  stages  of  tlie  disease,  and  is  usually  chronic  ;  it  is  shrfWQ 
by  the  presence  of  nmcus  in  the  vomit,  which  is  aUcalioe  or 
contains  little  or  no  free  hydrochloric  acid.  Not  uucommonly 
the  presence  of  catarrh  is  only  diagnosed  at  the  ii<jst-morU*4ii 
examination.  Moderate  dilatation  of  the  organ  due  to 
ness  of  the  muscular  coat  is  not  uncommon  in  cases  of  j 
ulcer,  t!ie  origin  of  the  muscular  weakness  being  chietly 
presence  of  ani*^niia. 

Phymcal  Ejaminatwn.  —  Physical  examination  of 
abdomen  in  the  typical  cases  of  ulcer  under  cunsideration 
shows  the  presence  of  local  tenderness  in  the  epigiistrium  aiwl 
back,  and  a  moderate  degree  of  dilatation  of  tlie  or 
There  is  no  tumour  except  in  the  rare  cases  of  fibroid  stend 
of  the  pylorus.  The  regions  of  the  abdomen  nther  than  the 
epigastric  are  usually  quite  normal,  although  hardened  fa 
may  be  felt  in  the  caecum  or  the  sigmoid  tlexure. 

Irregular  or  Ldtent  Sijmptoms, — Ulcer  of  the  stomach  may 
be  present  and  the  typical  symptoms  just  descri1»ed  abscDt 
These  crises  occur  both  in  young  women  and  in  middle  aged 
patients  of  both  sexes.  The  symptoms  may  be  simply  those 
of  a  period  (*f  '*  dyspepsia,'*  and  consist  of  a  sense  of  weight 
after  taking  food  and  pain  in  tlie  chest,  followed  at  varying 
intervals  by  liLcmatemesis,  which  is  the  first  sign  that  any  other 
disease  than  that  of  functional  disorder  of  tlie  stomach  is  pr 
In  other  cases  the  tirsi  sign  is  that  of  |x:*rfomtiou,  and  iilthoug 
such  patients  may  exhibit  signs  of  ill-health  previous  to  the 
perforation,  no  symptoms  referable  to  gastric  ulcer  are 
coverable.  In  other  easels,  again,  there  are  syiuptorus 
functional  disorder  of  the  stomach  which  may  be  sucx^eedetl  by 
attiieks  of  severe  vomiting  and  retching,  in  winch  very  acid 
vomit  is  brought  up.  H^jmateme^is  or  pertbration  may  not 
ensue  in  these  cases,  wliich  are  only  suspected  to  be  gastric 
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ulcer.  In  still  other  cases  there  are  no  symptoms  whatever 
during  life  suggesting  gastric  ulcer,  which  is  first  discovered 
oil  a  post-rjiortem  examiimtion.  Some  cases  of  perfoiiition 
and  of  peritonitis  belong  to  this  class,  us  well  as  crises  in  which 
the  stomach  sj^nptonis  are  overshadowed  by  those  of  a  severe 
co-existing  disease,  such  as  bronchitis,  tuliercnlosis,  and  renal 
disease.  In  suspecteil  cases  of  gastric  nicer  where  hceniate- 
mesis  is  absent,  the  diagnosis  rests  chietly  on  the  presence  of 
localised  pain  after  fofid  or  of  localised  tenderness  in  the 
pigastrium  or  back»  in  the  regions  already  described. 

Efftuit  071  NiUritian.-^ln  the  eaily  sUiges  of  gastric  nicer, 
patients  do  not  waste;  the  digestion  is  good,  and  sufficient 
food  is  absorbed  to  maintain  the  nutrition  of  the  organism. 
On  the  other  hand,  if  there  is  mucli  vomiting,  wasting  is 
obvserved,  and  it  may  be  well  marked.  Attacks  of  hiematemesis 
ai'e  also  followed  by  wasting,  which  is  chiefly  due  tu  the 
enforced  starvation  of  the  patient.  In  nicer  of  long  duration, 
on  the  other  hand,  the  wasting  is  frequently  very  great ;  the 
patients  1>eing  emaciated,  anaemic,  and  very  wenk.  This  con- 
dition is  brought  about  either  by  deficient  digestion  of  the 
food  owing  to  the  diminution  of  the  secretion  of  the  gastric 
juice  or  to  the  presence  of  chronic  gastric  catarrh,  or  by  the 
supen'ention  of  one  of  the  complications  of  idcer,  viz.  simple 
dilatation  of  the  organ,  stenosis  of  the  pylorus,  or  contraction 
due  to  stenosis  of  the  cardiac  orifice. 

Course  and  Dumtion  of  Ulcer, — -According  to  CruveUhier, 
80  per  cent  of  the  cases  get  well,  but  this  is  probaWy  too 
high  an  estimate  of  recovery.  It  is  a  disease  which  is 
amenaide  to  treatment  and  is  cured  by  treatment,  relapses 
being,  in  the  large  number  of  cases,  due  to  injudicious  feeduig, 
Uy  some  other  irregularity  tending  to  increase  or  to  aggravate 
ulceration,  and  to  the  fact  that  it  is  dilticult  to  persuade 
patients  to  be  careful  with  tlieir  diet  when  they  feel  well.  It 
is  a  disease  in  wliich  there  are  remissions  and  interndssions : 
that  is,  there  are  peiiods  wheu  the  typical  symptoms  above 
described  are  present;  then  these  cease  entirely  and  the 
patient  has  a  period — varying  fi'om  months  to  years — of  com- 
plete or  partial  relief  from  tlie  symptoms,  which  tlicn  rea}*|iear, 
sometimes  suddenly — with  hfematemesis  due  to  some  dietetic 
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%j  come  on  in 
faave  nol  prerioittlj  experieiieed  anj  severe  stomacb  sjiti| 
and  ao  for  the  fint  timeeone  imder  medical  obaertasioti 
these  acddents  Ymw^  happenedL     On  lite  olber  band;  vite 
patient  is  ander  medical  snpermioD,  these  aceide&ts  majr 
to  a  great  extent  pierented  \rf  ibe  tieatmenl  of  the 
Xo  prognosis  can  be  made  from  the  size,  deplh,  or  position 
the  nicer,  for  at  proacnt  Ihere  are  no  sjmplODis  or  ph; 
signs  enabling  the  diagnosis  of  these  points  to  be  mads^ 

In  detenmning  the  progDosb  the  general  condition  of 
patient  most  be  taken  into  aceoant,  that  is,  the  asaoctalioin 
other  diseases  with  the  nicer  of  the  stomach ;  ehkurosis^  ( 
disease,  renal  disease^  and  tnbercolosis.  CUoiTOSks  does 
seriously  affect  the  prognosis  inasmuch  as  it  is  capable  of 
being  relieved  by  treatment.  Both  in  cardiac— that  i% 
valvular  disease — and  in  chronic  renal  disease  the  tendency 
to  haemorrhage  not  only  from  the  stomadi,  but  from  other 
pfirts;  and  in  some  cases  of  mitral  disease  associateil  with 
chrunic  ulcer,  haf:matemesis  is  a  well-marked  symptom.  In  un- , 
compensated  mitral  disease,  when  gastric  ulcer  exists,  the 
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dition  may  be  serious,  but  the  prognosis  here  depends  ou  the 
degree  with  whieh  the  compeasation  of  the  heart  cnii  be 
remedied  by  digitaha  or  other  remedies.  The  prognosis  of 
gastric  ulcer  in  remJ  diseiise  is  seriuus,  but  not  from  the  pre- 
sence of  the  nicer  itself,  but  from  the  dangers  of  the  renal 
disease.  In  tuberculosis,  the  lung  symptoms  not  unfrequentlv 
obscure  to  a  greater  or  less  extent  those  of  gastric  ulcer,  which 
is  then  found  for  the  first  time  on  a  jx»st-murtem  examination. 
In  cases  of  slight  tuberculosis  the  gastric  ulcer  may  be  shown 
by  definite  symptoms :  it  is  a  serious  complication  of  such 
eases,  although  not  necessarily,  or  even  commonly,  fatal.  h\ 
cases  of  old  ulcem  where  there  is  great  anaemia,  wasting,  and 
even  emaciation,  a  guarded  prognosis  must  he  given.  One  or 
two  slight  attacks  of  hicmateraesis  may  he  in  these  cases 
fatal,  and  the  deficiency  in  the  functions  of  the  stomach  are 
only  partly,  and  not  completely^  capable  of  being  remedied  l>y 
treatment. 

Diagnosis. 

In  the  majority  of  instances,  the  diagnosis  of  gastric  ulcer 
is  easy.  The  association  of  the  pain  directly  after  meals  with 
local  tenderness  and  with  vomitmg,  and  tlie  occurrence  of 
hcematemesis  with  or  without  mekena,  is  sufficient  for  the 
diagnosis  of  the  condition.  This  combination  of  symptoms  is 
not  always  present  Pain  after  food  is  present  in  other  diseases 
of  the  stomach  besides  gastric  ulcer,  for  example  in  "  nervous 
dyspepsia,"  in  gastric  catarrh,  etc. ;  and  there  are  other  causes 
of  hremateraesis  than  gastric  ulcer,  while  hi^^matemesis  is  not 
always  present  in  gastric  ulcer.  The  diagnosis  therefore  has 
to  l)e  considered  from  several  points  of  view — as  regards  the 
age  and  sex  of  the  patient  in  which  the  symptoms  occur,  as 
regards  the  presence  or  al)Sence  of  ha^niatemesis,  as  regards  the 
absence  of  all  the  typical  symptoms  pointing  to  ulcer. 

In  a  young  woman  the  subject  of  chlorosis,  or  even  with- 
out eldorosis,  where  there  is  no  renal  disease  and  no  cardiac 
ilisease,  the  presence  of  localised  epigastric  and  dorsal  pain, 
with  localised  tenderness  in  these  regions,  coming  on  after 
food  and  accompanied  by  vomiting,  giving  relief  to  the  pain, 
is  sufficient  for  the  diagnosis  of  gastric  ulcer,  whether  ha^ma- 
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Urn  &B(  titmk  wU^baa^  it innj be ep^Mtric, yet  it  is  diffbse,4 
nerer  presents  the  kioelised  rhanicter  of  the  pain  and  tender- 
uflB  in  nloen  Mareo^rer.  there  ie  tliia  impoftant  diflerenee 
between  the  tendenma  and  pain  in  gutric  ulcer,  and  that 
cataniL  It  baa  been  shown  prerioiisly  that  in  sni 
catanb  the  whole  of  Ihe  stomadi  region  may  be  painfdl 
tender,  and  thai  in  eatairh  in  the  stage  of  recoverx  or 
chronic  catarrh,  there  may  be  one  or  two  tender  aieaa  in 
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Se  epigastrium,  but  that  these  are  not  constant,  and  rapidly 
disappear »  in  many  instances  apix^ariug  perhaps  over  another 
area  of  the  stomach.  In  ulcer,  on  the  other  hand,  the  pain 
and  tenderness  is  always  hx-ahsed  to  one  spot,  and  it  is 
remarkable  how  long— ^  it  may  be  montlis^this  particular 
spot  may  be  painful  and  tender  after  food.  The  character 
of  the  vomiting  in  cabirrh  does  not  differ  very  much  from  that 
in  ulcer,  and  in  subacute  catarrh  it  has  the  same  relation  to 
foo<l  as  in  ulcer.  The  vomit  in  catarrh  differs  from  that  of 
nicer  in  the  fact  that  it  contains  mucus,  and  never  contains 
an  excess  of  hydrcjchloric  acid  as  in  some  cases  of  ulcer; 
the  motions  also  may  contain  mucus.  Hu^matemesis  may  be 
present  in  both  diseases,  but  in  gastric  catarrh  it  is  usuall}' 
absent,  and  when  present  it  exists  only  in  a  small  amount. 
l*rofiise  ha^nuttemesis  is  never  due  to  gastric  ciitiirrh.  In 
subacute  cataiTh  and  in  cataiTli  generally  there  is  a  greater 
tendency  to  dilatation  of  the  organ  than  in  ulcer, 

2.  Nervous  Bt/sjjcpsm  and  Gttstralgia. — Cases  of  nervous 
dyspepsia  and  gjistralgia  frequently  present  great  difficulty 
in  their  diagnosis  from  chronic  ulcer.  This  generally  arises 
from  the  great  pain  present,  and  in  many  cases  its  associa- 
tion with  repeated  vomiting*  The  pain  in  gastralgia  varies 
greatly,  but  it  is  usually  sharp  and  shooting — it  cornea  on 
when  the  stomach  is  empty,  and  rarely  is  it  increased  by  the 
ingestion  of  food,  being  usually  indeed  relieved  by  eating.  It 
differs  again  from  the  pain  of  chronic  ulcer  by  being  i-elieved 
fref|uently  by  ak'4)Iiolic  drinks,  the  pain  of  ulcer  being  usually 
increased ;  and  it  is  relieved  as  a  rule  by  pressure.  Nervous 
dyspepsia  and  gastralgia  are  associated  with  those  conditions 
of  the  nervous  system  which  have  been  previously  discussed, 
viz.  hysteria,  hypwhondriasis,  and  neurasthenia  (p.  207). 

Some  ditliculty  will  arise  in  those  cases  of  nervous  dys- 
pepsia where  epigastric  distress  is  associated  with  repeated 
vomiting,  and  where  nicer  might  be  suspected.  Besides  the 
association  of  the  stomach  condition  with  general  nervous 
8}Tnptoms,  tlie  absence  of  hii^matemesis  and  mehena  is  an 
aid  to  diagnosis.  Moreover,  when  placed  on  strict  regimen 
8uch  patients  do  not  improve  in  ten  to  fourteen  days,  as  in 
cases  of  ulcer  (Leube), 
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3.  Carcijwma  VeniricuiL — As  a  rule  there  is  no  difficulty j 
in  lUstinguiBliing  carcinoma  ventriculi  from  ulcer.  The 
of  the  patient  may  be  distinctive ;  carcinoma  appearing  in 
middle  age  or  just  beyond  it.  The  pain  is  again  characteristic 
— it  is  not  like  that  of  ulcer,  so  directly  associated  with  the 
ingestion  of  food,  and  is  more  or  less  continuous  or  appears 
severe  paroxysms.  The  vomiting  is  not  related  to  the  pain," 
and  is  usually  that  ass^jciaterl  with  dilated  stomach,  and  the 
vomited  matters  show  a  diminution  in  the  amount  of  hydn»- 
chloric  acid,  and  the  products  of  bacterial  fermentation  ai^i 
fuimd  (Chapter  XIV.).  Hieraateme^is  is  not  so  frequent 
profuse  in  cancer  as  in  idcer,  and  is  usually  shown  in  "  coffe 
grounds  *'  vomiting.  The  presence  of  a  tumour  at  the  pylorus'^ 
or  near  the  pylorus  is  distinctive  of  carcinoma  except  in 
those  rare  cases  in  which  there  is  a  fibroid  stricture  of  tlie 
pylorus  (see  Cancer,  p.  492).  Cancer  is  a  progressive  disease; 
ulcer,  a  chruuic  disease  with  intervals  of  quietude. 

4.  GalUiones — ChoMithiasis. — -In  the  majority  of 
idcer  of  the  stomacli  cannot  he  mistaken  for  gallstonas;  inas-^ 
much  as,  although  l>iliary  colic  usually  supervenes  after  a 
meal,  yet  the  pain  is  not  situated  in  the  stomach  region,  but  to 
the  right  of  it,  and  it  is  extremely  severe,  extending  all  over 
the  riglit  Jiypoehoiidnum  and  round  the  abdomen.  It  is  only 
in  the  rare  cases  of  ulcer  in  which  the  pain  is  so  severe  that 
the  patient  iuis  to  roll  on  the  flxxjr  to  try  and  obtain  relief. 
that  the  pJiin  of  bdiary  colic  might  be  mistaken  for  that  of 
ulcer  In  such  Ciises  the  history  of  the  patient  may  be  dis- 
tinctive ;  the  localised  pain  and  tenderne^,  and  the  historj^ 
of  hsematemesia  would  point  to  ulcer.  The  history  of  long 
intervals  between  the  attacks  of  pain  is  in  favour  of  bilian^ 
colic,  as  wtdl  as  the  occurrence  of  jauncUce  and  a  tender  liver 
after  the  attack. 

5.  3uodeiml  Ulcer, — See  p.  458. 
Diagjwsis  of  the  Seat  of  the  Ulcer. — The  diagnosis  of  tb 

seat  of  the  ulcer  is  impossible  in  the  majority  of  cases, 
ixjsition  can  only  be  suspected,  and  no  reliance  can  be  placed 
nil  the  directions  which  have  been  given  for  the  diagnosis  of 
the  piDsition  of  the  ulcer.  Thus  an  ulcer  of  the  posterior  sur- 
face is  said  to  be  indicated  by  pain  in  the  back  more  than  in 
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the  epigastriino,  and  in  these  cases  pressure  on  the  epigastrium 
will  cause  pain  in  the  back.  Au  ulcer  on  the  anterior  sur- 
face is  said  to  give  great  tenderness  to  the  right  or  left  of  the 
middle  Hue  with  less  tendeniess  at  the  back,  and  it  is  said 
that  the  pain  after  meals  is  diminished  bj  the  patient  lying 
on  the  left  side.  An  ulcer  at  the  pyloric  orifice  is  said  t<j 
be  distingnished  l>y  the  pain  coining  on  some  time  after  food, 
that  is,  when  the  contents  of  tlie  stomach  are  exfiellcd  into  the 
duodenum,  and  by  the  fact  that  the  pain  is  relieved  by  lying 
on  the  left  side.  liut  there  is  not  sufficient  evidence  tct  go 
upon  to  decitle  whether  the  diagnosis  of  the  seat  of  the  nicer 
is  possible  from  these  statements,  and  it  must  he  rememtered 
that  althougli  diagnosis  of  the  seat  of  the  ulcer  is  important 
from  the  point  of  view  iif  prognosis  and  of  surgical  pro- 
cedure,  yet  ulcer  of  the  stomach  is  not  always  single,  and 
cases  arc  not  infrerfuent  where  there  is  an  ulcer  situated  on 
the  posterior  gnrface- — the  most  favourable  position — ^and 
another  on  the  anterior  snrfjice,  the  most  dangerous  position. 

For  tlie  diagnosis  of  perforation  and  other  comidications  of 
ulcer,  see  p.  440  ct  sej. 

Treatment. 

The  two  objects  to  1m»  borne  in  mind  in  the  treatment  i^f 
nicer  in  the  stomach  are  : — 


1.  To  prumute  the  heiding  of  the  nicer. 

2.  To  relieve  the  symptoms  of  ilie  disease, 

1.  The  heuling  of  tlie  ulcer  is  promoted  by  means  of  reat. 
By  giving  rest  t*)  tlie  st<miach,  not  only  Ls  the  healing  of  the 
ulcer  promoted,  but  the  tlangei-s  of  ha^niatcmesis  and  of  per- 
foration are  averted;  and  it  is  in  devising  means  of  giving 
physiological  rest  to  tlie  stomach,  while  enabling  tlie  pjatient 
to  assimilate  sufficient  foml  for  tlie  needs  of  the  economy,  that 
the  treatnient  of  ulcer  consists. 

Physiological  rest  is  given  to  the  stomach  in  the  following 
ways : — 

(a)  By    bodily   rest. — Rest    in    l*ed  or  in  the  recumtent 
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utijjatioij,  and,  Li'*tly.  the  oc-^.^nrrfence  of  blee^iiiii:  as  shown  in 
h»-iJiAtt*;ui*r-?i«5  auJ  iiielc^-iia.      The  atmal  treatiiient  !•:•  be  adopi-ed 

Caf»e«  ^>f  uk-ffr  erf  tbe  ^louiHch  luaT  tiist  eonie  under  oleer- 
valion  in  different  sta^'ef?  of  the  di-^ease. 

1.  71i*^y  may  be  only  susjiecteJ  cases.  L€.  those  in  which 
}ii«naterjjefii«  lias  not  occurred. 

2.  There  inay  liave  Ijeen  a  recent  bleeding  from  the 
6toni;iX:lj,  Jiojji  the  eflects  of  which  the  patient  is  still  suflFering : 
or  the  hh^e^ling  may  occur  while  the  patient  is  nnder  observa- 
tion. 

'1  I'tiere  may  Ije  a  history  of  haematemesis  some  time 
previously,  the  effects  of  the  loss  of  blood  having  passed  off. 
but  there  are  still  sjinptoms  of  ulcer,  as  shown  in  pain, 
tenderness,  and  vomiting;  and  indiWdual  cases  may  show 
greater  or  less  prominence  of  one  or  other  of  these  symptoms. 

4.  llie  case  may  Ije  of  long  standing  with  intervals  of 
quietude,  and  with  attacks  of  tuematemesis ;  and  the  patient 


TREATMENT. 


439 


may  show  the  signs  of  cachexia  and  of  gastric  insufficiency 
with  diktation  of  tlie  Btomacb. 


Tlie  treatment  of  cases  in  which  there  has  hecn  recent 
haemorrhage   has  already  heen   considered   in   Chapter  XIII. 

The  treatment  of  long-standing  cases  is  that  of  gastric  in- 
sufficiency, which  has  akeady  heen  considered  in  Chapter  X.  p, 
295,  and  Chapter  XI.  p.  334  ;  or  that  of  dilatation,  which  has 
heen  considered  in  Chapter  XL  p.  347,  and  Chapter  XIV,  p.  39 L 

The  remaining  cases  for  consideration  are  the  suspecteil 
cases,  and  those  in  which  the  diagnosis  is  certain  and  there 
are  actual  symptoms  of  ulcer,  but  there  arc  none  of  the  effects 
of  long-continued  ulceration  of  tlje  organ. 

The  diet  which  is  to  he  adopted  in  these  cases  has  ah'eady 
been  discussed  (Chapter  XI.  p.  349),  The  choice  is  between 
feeding  by  the  month  and  rectal  feeding.  And  in  feeding  by 
the  mouth  the  diet  is  to  be  prescribed  on  the  lines  discussed 
in  Chapter  XI.  p.  340  ti  seq.  In  changing  from  the  liqnid  diet  to 
the  solid  one,  great  ditliculties  will  l>e  experienced,  and  the 
change  must  be  effected  on  the  lines  pre\dou8ly  laid  down 
(Chapter  XI,  p.  322  f^  seq,),  viz.  in  the  graduated  feeding  adopted 
for  the  cure  of  giistric  irritation  and  chronic  gastric  catarrh. 
The  principles  of  dietetics  in  clironic  ulcer  do  not  differ  from 
those  in  other  gastric  affections,  and  have  already  been  so 
fully  discussed  tliat  tliey  need  no  repetition  here. 

As  regards  the  meLheinal  treatment  in  chronic  ulcer,  acids 
are,  as  a  rule,  inadmissilile,  and  alkalies  are  of  great  service, 
acting  as  antacids  (Ciiapter  X,  p.  291),  They  may  be  with 
benefit  combined  with  sedatives  for  the  relief  of  pain  and 
vomiting.  Sedative^s  may  he  given  by  themselves  for  the  leHef 
of  pain  and  vomiting  (Chapter  X.  p.  300). 

For  the  treatment  of  flatulence  and  gaseous  distension  of 
the  stomach,  see  Chapter  X,  p.   294.     For  tlie   treatment  of 
,  constipation,  Chapter  X.  p.  309.      It  may  be  added  thai  in 
chronic  ulcer  all  \'iolent  purgatives  are  to  be  avoided. 

Results  of  Treatment. — By  the  adoption  of  the  proper  treat- 
ment, patients  with  ulcer  of  the  stomacli  greatly  improve, 
whether  there   has  been  a  recent  htematemesis  or  not.     By 
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\u^,  ft  i^  \ut\ftm\\t\f',  exactly  to  estimate  the  piopc>rtion  of 
/'.IM^'^  whi/  h  t\'ui  from  f^suii  of  these  causes^  bnt  in  statistics  it 
m^A'thf^  Ut  \h*  ftfiown  Uiai  the  females  are  more  subject  to  death 
ttnm  iN'rfomtjon,  and  rriahss  Uj  death  from  haemorrhage. 

WiiumU^uu'jMH  and  ifiehi;na  have  already  been  considered 
(^  -ImiIiI  IT  X 1 1 1.),  Th«  follr»wing  cr>mpI]cations  of  ulcer  remain  for 
illwMmnion  :  dilaUition  of  the  ftU>mach,  hour-glass  contraction 
of  MiM  Atoriiiu'lt,  \\\m\  iKirforation. 
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DilQifiimn-  '^\m\\^  dilatatinu  cjccurs  in  a  certain  mi mlxr 
of  cases,  and  may  l>e  of  two  kinds,  viz.  a  temporary  dilatation 
fM3currii]g  in  the  early  stage  of  the  ulcer  and  due  to  causes 
previously  mentioned,  or  a  jicrnianent  dilati\tion  wliich  occurs 
more  frequently  in  patients  in  middle  and  old  njL^e.  Haberslioa^ 
found  that  in  sixty  cases  of  ulcer  there  were  eighteen  cases  of 
dilatation  of  the  stomach,  and  that  the  period  at  wluch  these 
occurred  was  at  an  average  age  of  fifty -two  ;  this  includes  t>oth 
simple  ddatation  and  dilatation  due  to  stenosis.  Permanent 
simple  dilatation  is  not  an  uncommon  consequence  of  ulcer, 
and  is  more  frequent  than  that  due  to  stenosis  of  the  pylorua 
Tlie  symptoms  have  already  been  descrihed  under  the  heading 
of  DUatation  of  the  Stomach  (Chapter  XIV.).  In  the  history 
there  is  usually  clear  evidence  of  tlie  existence  of  an  ulcer 
from  the  occurrence  of  pain  and  vomiting  after  food,  with 
attacks  of  hadmatemesis.  The  diagnosis  and  treatment  have 
also  been  considered,  and  tlie  diagnosis  of  stenosis  as  the 
cause  of  dilatation  will  he  considered  under  the  head  of 
Cancer  (Chapter  XVI.  p.  494). 

2,  ffouT'ffittss  Contract  km  of  the  StojuaclL- — Hour-glass  con- 
traction of  the  stomach  may  be  either  congenital,  or  it  may  be 
due  to  the  cicatrisation  of  a  large  ulcer  in  the  mid-region  or 
the  pyloric  region  of  the  stomach.  It  is  a  condition  not 
usually  diagnosed  during  life,  and  it  is  usually  discovered  only 
at  the  post-mortem  examination*  There  may  l>e  evidences  of 
dilatation  of  the  organ,  and  the  only  sign  which  points  to  the 
pi-esence  of  hour-glass  contraction  of  the  stomach  is  one  described 
by  Jaworski  under  the  name  of  ectasvt  vetUHinii  paradoxa. 
Simply  stated,  this  means  that  there  may  be  evidences  of  the 
presence  of  a  hirge  amount  of  fluid  in  the  stomach  on  succus- 
sion ;  or  a  large  amount  of  fluid  may  l»e  passed  into  the 
stomach  by  the  tube,  and  yet  but  little  can  be  regained  by 
means  of  the  pumi>  or  aspirator:  that  is,  the  fluid  passes 
into  the  farther  compartment  of  the  stomach,  and  cannot 
be  regained.  There  is  no  treatment  special  to  hour-glass 
contraction  of  the  stomach  except  that  for  i>ther  forms  of 
dilatation. 

'  S.  H.  HabcrehoTi,  .M.D.,   *'  Tlic   Prognosis  of  Simple  Oaslric  Ulcer/*  ,SV. 
Bartk.  Hofjh  Ji^p.^  London,  vol.  xxvii. 
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the  tenn  perforation  is  best  limited  to  those  cases  in  which  the 
stomach  eon  tents  escape  into  tlie  peritoneal  cavity. 

Perforation  ijUo  the  General  Pcriiom'al  Caxnty, — -This 
usually  occurs  from  ulcers  on  the  anterior  surface  of  the 
stomach,  nearly  80  per  cent  of  wliich  are  said  to  perforate. 
Death  may  occur  in  a  few  hours  from  shock  without  the 
development  of  general  peritonitis  In  other  cases  the 
symptoms  may  be  divided  into  two  stages,  in  the  first  of 
which  there  are  evidences  of  the  sodden  niptm-e  of  a  hollow 
visciis,  and  in  the  second  the  evidences  of  general  peritonitis. 
The  mptiire  usually  occui-s  without  warning,  taking  place  after 
a  meal,  not  uncommonly  of  indigestible  food,  or  after  some 
sudden  exertion,  perhaps  on  a  full  stomach ;  or  it  may  occur 
in  a  tit  of  sneezing  or  coughing  and  in  vomiting.  Perforation 
has  also  been  kni>wn  to  occur  after  the  administration  of 
strong  remedies,  t'//.  purgatives.  There  is  acute  pain  refen-ed 
to  the  upper  part  of  tlie  aklomen,  sometimes  doubling  the 
patient  up,  with  faintness  and  vomiting.  The  pulse  is  exti^inely 
rapid ;  tbore  may  be  dyspncea  and  the  features  soon  become 
pinched,  drawn,  and  haggard.  The  al>domiiial  pain  is  first 
localised  in  the  upper  jiart  of  the  abdomen,  and  then  l>ecoines 
more  diH'usei  A  phyeical  examination  made  at  this  stage 
frequently  reveals  some  detinite  signs.  The  contents  of 
the  stomach,  which  consist  of  acid  fluid  and  food-remains 
with  gas,  are  extruded  into  the  general  peritoneal  cavity. 
The  escaped  stomach  contents  may  either  l»e  retained  in  the 
upper  part  of  the  peritoneal  cavity,  t>.  between  the  diaphragm 
and  the  upper  abdominal  oi-gans  (liver,  stomach,  and  spleen), 
or  they  may  pass  to  the  lower  part  of  the  cavity.  The  position 
which  the  escaped  contents  occupy  is  determined  by  two  causes : 
the  position  of  the  ulcer  and  the  presence  of  adhesions.  In 
perfomtion  of  ulcers  of  the  anteriur  surface,  when  there  are 
no  adhesions,  the  stomach  contents  enter  the  lower  part  of 
the  peritoneal  cavity,  as  in  duoilenal  ulcer.  But  when  there 
are  adhesions  and  in  perforation  of  ulcers  of  the  posterior  wall, 
the  stomach  contents  are  often  retained  In  the  upj>er  part  of 
the  al)domen.  In  tliis  case  the  pliysical  signs  are  the  same  as 
those  described  under  subphrenic  abscess  (p.  446). 

The  presence  of  fluid  and  gas  in  the  lower  part  of  the  peri- 
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':avtrT  ;ts  in  rhtr  early  5ta;ze.  oci  extreme  rigi^iity  and  distension 
*ji  zh^  Ai^i'jinen  may  present  any  other  sign  being  discovered 
•-icept  eitrem.e  tenderness,  chiefly  over  the  lower  two-think 
<>t'  the  ab«iomen.  The  presence  or  absence  of  abdominal 
respiration  in  the  first  or  seci>nd  stage  is  of  some  importance, 
[n  the  secr>nd  .staize,  that  of  peritonitis,  it  is  usually  absent ;  in 
the  first  stage  it  may  be  present  or  absent,  and  at  the  onset 
of  perforation  it  is  usually  absent 

Diagncms. — The  diagnosis  of  rupture  of  gastric  ulcer  from 
rupture  of  any  other  part  of  the  intestinal  tract  is  in  many 
cases  of  extreme  difficulty,  and  even  at  the  time  when  an 
rifieration  is  performed  for  relieving  the  patient  the  diagnosis 
may  not  be  made.     Symptoms  of  shock  followed  by  those  of 
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general  peritonitis  are  common  to  suddf'ii  rupture  of  any 
part  of  the  gastro- intestinal  tract.  In  enteric  fever  the 
diagnosis  is  as  a  rule  not  difficulty  owing  to  the  histoiy  of  the 
preceding  acute  illness  and  the  presence  of  high  fever  and 
diarrhoea ;  as  a  rule  diarrhoia  is  absent  in  CAses  of  gastric 
ulcer,  and  it  may  be  absent  in  enteric  fever.  In  cases  of 
rupture  of  a  duoilenal  ulcer  no  differential  tUagnosis  is 
l>ossible  unless  at  the  operation.  In  cases  of  rupture  of 
other  parts  of  tlie  intestine  the  iwinta  to  be  looked  to 
are  the  occurrence  of  the  first  symptoms,  pain,  etc.,  as  refer- 
able to  the  upper  part  of  the  abdomen  in  gustric  ulcer ;  hut  in 
some  cases  where  the  history  of  the  illness  has  to  be  depended 
on,  this  point  cannot  be  clearly  made  out.  In  cases  of  per- 
fonttion  of  the  large  gut,  due  to  malignant  disease,  there  is  as 
a  rule  no  difficulty  in  the  diagnosis ;  the  history,  the  wasting, 
the  cachexia,  and  the  presence  of  a  tumour,  with  the  signs  of 
chronic  intestinal  obstruction,  suffice  to  show  the  nature  of 
the  case.  At  the  operation  undertaken  to  relieve  this  condi- 
tion the  diagnosis  that  tlie  rupture  has  occurred  in  the  stomach 
or  tirst  part  of  tlie  duodenum  may  be  made  by  finding  an  acid 
fluid  in  the  peritoneal  cavity,  and  esjiecially  a  fluid  containing 
free  hydrochloric  acid  The  tests  for  this  are  easily  per- 
formed (Chapter  V.),  and  if  free  hydrochloric  acitl  is  fnund,  the 
liquid  must  have  come  from  the  stomaeli  or  first  part  of  the 
duodeiuim.  HyilrochUiric  acid  soon  disappeai-s  from  the 
efHiised  liipdd  when  perit(*nitis  supervenes  or  wlien  decomposi- 
tion takes  place^  so  that  its  presence  will  only  be  shown  in 
early  caaea  of  perforation. 

Prognosis, — -Almost  invariably,  if  untreated*  cases  of  per- 
foration of  a  gastric  ulcer  into  the  general  peritoneal  cavity  ai-e 
fatal,  either  immediately  from  sluick  or  after  a  few  days  from 
the  effects  of  general  [leritonitis.  Cases  have  been  recoixled, 
however,  in  which  spontaneous  recovery  has  taken  place,  but 
the.<?e  are  exti-emely  rare,  rarer  perhaps  than  in  cases  of 
typhoid  fever  whei-e  there  has  been  perforatiojL 

TreatmeiU, — ^The  only  treatment  that  can  be  suggested  as 
likely  t^j  save  the  life  of  the  patient  is  surgical ;  that  is,  the 
performance  of  an  abdominal  section.  The  two  objects  of 
such  an  operation   are  the  thoi-ough  cleansing  of  the  peri- 
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Ibe  nleer.  Tbe  decmon  as  to  vfcaft  kae  esadif  to  be  done 
depeodB  parify  on  tlie  aoeeflBlffilj  of  the  nicer  aad  ptflly  on 
tlie  mOmmmm  ramd  tbe  vken  Tlie  ulcer  tmj  be  towceaibk 
or  laqf  be  inoBmirf  bj  ao  laeiif  iffieniniii  th»t  il  k  ooadnft- 
mUe  lo  interfeie  with  it  Tbe  petieni  k  in  gieni  dangis  bom 
two  canwA  If  the  atouiaeb  eootentB  aie  eDoved  to  lemBtn  in 
the  peritonial  csTxtj,  tbejr  will  efaMBt  inmniblj  eeaae  death  br 
peritaiutia  and  by  potiefactiTe  decontpoatiiQD.  Ibis  is  tbd 
jintnedtate  danger  in  whieh  a  patient  liee^  and  m  otiTiated  bf 
the  tborongb  eleanrog  of  tbe  peritoneal  caTitr*  Tbe  seeond 
danger  ta  the  niprnre  in  the  nicer.  If  this  be  not  treated  a 
ftntber  eztmaion  of  the  stomach  contents  noj  oeenr. 
peritonitia  and  death  after  the  peritoineiim  has  been 
There  are  cases  in  which  the  mptoi^  has  been  dosed  bf 
cqieralion.  and  it  has  been  found  sofaseqnentlj  tha^  tbe  eame 
nicer  has  perforated  in  another  place,  cansing  the  death  of  the 
patient.  If  it  is  a  question  of  exctsti^  tbe  nker,  there  will 
be  no  difficulty  regarding  this  if  the  ulcer  is  small  and  cm  the 
antmor  surface,  but  it  is  impossible  to  determine  tbe  ^jdc  of 
the  ulcer  firom  the  size  of  the  perforation  and  the  oocurrenee 
of  the  hotseshoe-shaped  ulcer  must  be  rememl^ered,  that  ia 
the  long  oval  ulcer  whieh  extends  from  the  posteri<»r  surfiice 
across  the  lesser  curve  to  the  anterior  sur&ce,  and  not  un- 
frequently  perforates  on  the  anterior  surface.  The  subsequent 
treatment  of  cases  after  operations  must  be  conducted  on 
general  lines,  complete  rest  being  given  to  the  stomach  by 
rectal  feeding. 

Subphrenic  abscess  is  the  second  result  of  a  perforation 
of  the  gastric  or  duodenal  ulcer.  It  is  the  formation  of  an 
abscess  lielow  tlie  diaphragm  shut  in  by  adhesions  between  tbe 
stomach  and  the  surroimding  organs,  and  is  produced  when  the 
escapeil  stomach  contents  are  retained  in  the  upper  part  of  the 
ahdominal  cavity  (p.  443),  i.c,  between  the  diaphragm  above 
and  t!ie  liver,  stomach,  and  spleen  below.  It  may  occur  from 
perforation  of  an  ulcer  in  any  part  of  the  duodenum  and 
stomach  except  the  lower  part  of  the  anterior  wall.  When 
the  ulcer  is  situated  to  the  right,  that  is  near  the  pylorus,  a 
subphrenic  abscess  is  formed  on   the  right  side;  when  the 
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perforatiug  ulcer  is  on  the  posterior  wall  of  the  stomach, 
on  the  ant'Orior  wall  or  iie^ir  the  cardiac  end,  an  abscess 
is  fnnnecl  ou  the  left  side  of  the  body.  In  ten  cases  pub- 
lished by  Drs.  Penrose  and  1  >ickinson  *  of  left  suliplirenic 
abscess,  the  condition  was  due  to  perforation  of  an  ulcer  on 
the  posterior  surface  in  four  cases,  and  on  the  anterior  surface 
in  six,  two  of  the  latter  heing  near  the  cardiac  end.  In  19 
of  the  cases  collected  by  Maydl,'  the  perforating  ulcer  was 
found  in  12  cases  on  the  small  curve  or  near  the  cardia; 
in  ti  cases  on  the  posterior  wall,  and  in  1  on  the  anterior 
walL 

Subphrenic  abscess  is  not  always  due  to  perforating;  ulcer 
of  the  stomach  or  duodennm.  According  to  Nowack,^  who 
collected  78  cases,  only  41  per  cent  were  due  to  this  cause, 
and  4  per  cent  were  duo  to  perforation  in  cancer  of  the 
stomach  or  cesophagus.  The  other  cases  were  chiefly  due  to 
echinococcus  of  the  liver,  typhlitis,  injury,  gallstones,  splenic 
abscess,  or  perinephritic  abscess.  Some  of  these  conditions 
produce  an  abscess  in  the  cellular  tissue  beneath  the.  fieri- 
toneum,  and  ai^e  thus  extra-jXiritoneal,  and  this  occurs  in  the 
extension  upwards  of  abscesses  round  the  Cfccum  or  kidney  or 
in  those  following  an  injury.  In  the  majority  of  cases,  however, 
the  abscess  is  intm-peritoneal,  and  this  occurs  in  rupture  of  a 
gastric  or  duodenal  ulcer,  and  in  the  ruptui'e  of  a  liver  or 
splenic  abscess  into  the  peritoneal  space  beneath  the  diaphragm. 
It  is  only  the  intra-peritoneal  variety  which  will  be  discussed 
here. 

Morbid  Anaicmuj,- — The  rnorbid  anatomy  of  intra-peritoneal 
subphrenic  abscess  is  best  explained  by  reference  to  the 
accompanying  figure  (Fig.  49)  taken  from  Leyden^s  original 
paper.*  This  was  a  case  of  right-sidtjd  su!>plirenic  abscess  due 
to  the  perforation  of  a  duodenal  ulcer.  The  arch  of  the  dia- 
phragm is  seen  t^i  be  pressed  upwards  as  far  as  the  third  inter- 
costal space  on  the  right  side  by  a  large  cavity  whieh  compresses 

^  Tmna.  Clin.  Soe.,  London,  1893,  vol  xxfI.  p.  72. 

'  C«rl  Ma^rdl,  **Ueber  aubphreniacbe  AWe«se,"  Wien,  1894. 

*  E.  Nowack,  "Die  hypopkreaiBche  Empytsme,**  Scbnjidt'B  Jahrkf  Leipdg, 
* ,  ccxxxii  pp.  73  ami  200. 

*  E.  Lcyden,  **Ueber  Pyo- pneumothorax  sobplirenicus  (subphrenisclie  Ab»ce«)," 
Ztocftr,/  klin,  Med,,  Berlin,  1880,  Bd.  L  p.  320. 
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the  lover  lobe  of  tbe  r^l  lung,  pRSBes  dovawmids  Sba  I 
aod  dispboea  the  heart  ili^tljr  towards  tlie  left    The  kfi  wall 
of  tbe  abscesB  is  formed  by  tbe  Ucifooa  figameot  of  Ibe 
ita  lower  wall  bj  tbe  liver ;  on  the  ri^kt  U  k  boonded  bf 
Ibonx,  aod  abore  by  the  diaphn^HL     When  the 
abacew  eadsta  on  tbe  left  side  of  the  body  ita  bomdanaa  anT 
CooDed  as  follows :  above,  by  the  diaphragm ;  bdow,  by 
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Flo.  40.— SlMwing  tliii  anAttnnie&l  relAtiutui  of  «  rigtit^ided  tiibplireEiie  atxco*,  uiaii 

perfoistion  of  a  duodetiml  nJciir.  The  iihiCQm  1im  poBhed  up  the  diaphngni  on  fhv  t^^ 
•tde,  comtiramLDg  Uie  lower  lob«  tif  the  lui^,  and  inished  the  liver  domitimnia,  Mid  tite 
hurt  «IJg1)tly  to  Um  left.    C  =  ribn.    (Leydeti.) 

left  lobe  of  the  liver  ami  tlie  anterior  surface  of  the  sttnaacii : 
in  front,  hy  the  abdoroinal  wall  united  by  adhesions  to  the 
anterior  surface  of  the  stomach;  on  tbe  right  side  by  tbe 
falciform  ligament,  and  on  the  left  by  adliesions  between  the 
earJiac  end  of  tbe  stomaeh,  tbe  spleen^  and  the  diaphmguj. 
AltlioiLigb  originally  right-  or  left-sided,  a  subphrenic  abscess 
may  infect  tbe  opposite  side,  and  thus  occupy  all  tlie  spac 
beneath  tlie  diaphragm.  In  this  case,  the  falciform  ligamenlj 
is  sometimes  perforated,  and  sometimes  intact. 
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The  formatiou  of  a  lurge  abscess  in  this  ueighbour- 
huotl  compresses  the  lung  above  it,  displaces  the  heart  either 
away  frooi  it  or  directly  upwards,  and  if  on  the  right  side 
pushes  down  the  liver,  even  as  far  as  the  lunbiJicus,  The 
contents  of  the  abscess  vary  somewhat.  In  all  cases  they 
coutain  pus  and  gas ;  in  some  cases  they  are  sweet,  in  other 
cases  foul  smelling,  owing  to  putrefactive  decomposition.  The 
gas  in  the  al>scess  is  derived  partly  from  the  gas  present  in 
the  stomach  at  the  time  of  perforation,  and  partly  from  putre- 
factive decomposition  occurrinj^  suhsequeutly  in  the  extruded 
stomach  contents.  The  remains  of  food  may  lie  found  in  a 
recent  abscess. 

The  perforation  in  the  stomnch  shows  various  appearances. 
It  is  usually  patent,  but  it  is  sometimes  closed,  a  pucker  K'ing 
left  in  the  ulcer  showing  wliere  it  had  perforated. 

Effect  on  the  Ncyjhhmvring  Parts.- — An  aliscess  in  this 
situation,  and  often  a  foul  alisceas  as  it  is,  will  excite  neigh- 
iKjuriug  inBammation,  and  therefore  the  usual  accompaniment  of 
subphrenic  abscess  is  an  affection  of  the  pleiira  and  Iniig  above 
it  Thus  pleurisy,  pleurisy  with  effusion,  empyema  with  sweet 
or  fcetid  pus  may  be  present  ou  the  same  side  as  the  abscess ; 
the  lung  may  l>e  pnenuionic,  or  an  abscess  may  be  developed 
in  it  and  extensive  destruction  of  the  lung  may  occur  in 
eonsequence,  or  gangrene  may  result.  Affections  of  the  i^leura 
and  lung  may  occur  without  a  direct  connection  tetween  the 
abscess  and  pleura;  in  some  cases,  however,  the  pleura  and 
abscess  communicate  through  an  opening  in  the  diaphragm. 
Of  45  crises  collected  by  ^^aydl,  the  pleura  was  normal  in  11, 
adherent  in  10,  and  contained  a  serous  tiuid  in  f),  and  pus  in 
15  cases. 

Sf/mptoms  of  SNhphmiie  Ahsrcm.— The  deve!oi>nient  of  a 
subphrenic  abscess  is  preceded  by  ihe  symptoms  whicli  have  been 
described  tis  occurring  in  perforation  of  the  stomach  or  duodenum 
and  in  the  peritonitis  resulting;  that  is,  there  is  sudden  pain 
followed  by  fever,  tenderness  of  the  abdomen,  and  the  other 
signs  of  peritonitis.  But  there  are  soon  signs  of  localisation 
of  the  intiammation  to  the  upper  part  of  the  abdomen ;  and 
in  the  fully  developed  subphrenic  abscess,  the  symptoms 
resemble  those  of  pneumotliorax ;  there  l>eing  fever  of  varying 
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intenntj,  imillj  from  abcmt  100'  to  102'  F^  vidi  djipoaea. 
bat  a»  a  rale  no  ocwigb  or  expectontioD.  The  genexal  eondi- 
tMn  of  the  patieiit  itrficateti  aa  appeannoe  in  naaj  eaaa  rf 
•erere  illneas,  and  there  is  bodil j  veakneaB  vilii  aa  esgnaaaa 
of  pain  and  a  dnwn  oountenaiioe.  The  chief  agns  of  the 
diseaae  are  elicited  bj  phjncal  eraminalion 

Phy$ieal  &aminaium. — Beferenee  to  the  fifsnre  alveadr 


Vui.  .Vi.-I)lfl;;riiii  IlluHtraliiiK  ihf  pliy«ical  »ii^%  in  a  caw  of  riglit-«l<li»tl  lubphrenic  alMCfs». 
T\u:  ahncfHH  ix  rfprt^eiif^i  by  the  (lark  nhading,  and  over  this  area  in  front  was  obtaiu<>il 
a  tyiii[ianitie  not**  on  jKrcuHMion.  PoMteriorly  over  the  abffce«8  the  note  was  dull.  Th* 
limit  of  tyniiMinitIc  n^Monnnco  wsh  sharply  markMl  off  above  by  the  lung  resonance,  aD<l 
Ih*1ow  ))y  the  ]ivi*r  fliilnem*.  <  )ver  the  absreits  in  front  distant  amphoric  breathing  m*as  hcanl 
And  thi?  tH'll-Hoimd  waH  obtained  :  both  thene  physical  signs  ceasing  abruptly  above,  at  the 
limit  of  till*  hiMK.  and  1m*1ow  at  the  limit  of  the  liver.  The  li\'er  was  pushed  down  into  the 
ttb«lomeii  and  the  h«*art  towanls  the  left.    (Nowack.) 

given  of  the  anatomy  of  subphrenic  abscess  and  to  the  accom- 
panying figure  (Fig.  50)  will  explain  the  physical  signs  of 
Bubplircnic  abscess. 

Impvction, — The  heart's  apex  is  slightly  displaced  hori- 
zontally away  from  the  disease;  in  right  subphrenic  abscess 
towanls  the  left,  and  in  left  subphrenic  abscess  either  upwards 
or  towards  the  right. 

There  is  but  slight    bulging  of  the  side,  the   intercostal 
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being  praetictiUy  normal.  Tlie  respiratory  inovetuunta 
vary  somewhat;  in  80iue  casehi  there  is  cessation  of  the 
alMlomiual  movements,  in  others  these  are  nnrmal ;  but  there 
is  defieif nfc  movement  as  regards  expansion  and  elevation  of  the 
8ame  .side  of  the  tliorax  as  the  abscess, 

Fafpation.  —  Palpation  confirms  inspection  in  the  above 
points,  and  in  some  cases  a  thrill  may  l>e  elicited  over  the 
abscess  by  a  sudden  jerking  movement  given  to  the  abdominal 
wall  Tenderness  may  be  completely  absent.  Examination  of 
the  abdomen  by  pidpation  also  reveals  the  displacement  of  the 
liver,  the  lower  edge  of  which  in  right  subphrenic  abscess 
may  be  discovered  nearly  on  a  level  with  the  umbilicus.  In 
left-sided  abscess  the  spleen  is  not  usually  felt,  being  pushed 
against  the  thoracic  wall 

Percitmon, — Percussion  gives  very  varying  signa  Over 
the  lower  part  of  the  thorax  on  the  side  of  the  abscess,  there 
is  a  tympanitic  note  over  an  area  varying  in  extent  according 
to  the  amount  of  gas  contained  in  the  cavity.  The  upper 
limit  of  this  area  is  rounded  and  sliarply  marked  off  from  the 
resonance  obtained  over  the  lung.  Eelow,  on  the  rigiit  side,  the 
liver  dulness  over  the  lower  thoracic  wall  may  be  completely 
absent,  a  tympanitic  note  only  being  elicited  ;  nnd  when  present 
this  obliteration  of  the  thoracic  liver  diUness  is  an  important  sign 
of  subphrenic  abscess.  Posteriorly  in  the  thorax  there  may  be 
dulness  when  the  patient  is  in  the  recumWnt  position  ;  and  tliis 
dulness  sliifts  its  position  with  alteration  of  the  posture  of  the 
patient  On  the  left  side,  similar  variations  in  resonance  may 
be  discovered,  and  in  front  there  is  not  nnfreifUently  tympanitic 
resonance  in  the  upper  epigastric  region,  and  this  may  be  con- 
tinuous with  an  ai'ea  of  .similar  resonance  over  the  cardiac  area* 

AnscuUfdion. — Commencing  from  above,  vesicular  breathing 
is  Iieard  from  below  the  clavicle  down  to  the  nj*per  margin  of 
the  tympanitic  resonance,  diminishing  in  inten.sity  below  owing 
to  the  collapse  of  the  lung.  Over  tlie  area  uf  the  tympanitic 
resonance  normal  breath  sounds  are  quite  absent  and  are 
replaced  by  amphoric  breathing.  Posteriorly  this  is  absent 
over  the  area  of  dulness.  Advfiititious  sounds  may  1>r  elicited, 
viz.  metallic  tinkle  by  tapping  the  abdomen  near  the  abscess, 
or  the  bell  sound  by  the  usual  means. 
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V]ftrzadflii9  ux  diese  pliyiacaL  msax&  iic&  «ifaK9rv«i  wiusit  in 
atifiisinii  &)  die  aabpiireiiic  AhiiwMf^  tdift  pleiEBi.  <a  Eoiur  above  is 
afleeserL  ThesK  mft^  1%  ab<ivi&  tdie  abaeeB  sgns  cdf  tfaiii  in  die 
plmnt  via-  «ialxie9».  wtt&.  a&aeice  of  bsesch  soimds;  iir  tfbse 
ouy  be  mbalar  bxesdun^  ami  inezstted  voeaL  pf  ■miiaiii  i'  wiih 
€rgpitacirHnift.  dEiAWing  cnnwnlriftfiiin  «^  die  laxfie.  Ik  amiie  eias 
die  Sj^na  of  pneomiaua  masf  obaence  diosfr  dne  to  wab^naat 


0&  tapping  die  ^fch^p»*»  bocb  |zas  ami  Ami  aze  •jbcanKtiy  dK 
lasser  luKrbag  the  rb«nifft»Tif  pzeproiady  dieaccxbeii  (p.  -Ufrl  If 
a  BMKiettrial  TnannmiHyr  be  coimeeQefi  wiciL  die  abacesB  esfitr  it 
win  be  fbtmii  diac  dieie  b  azL  loczeflHt  •>{  pzeaBore  dixzmg 
iaapiiaCBOs,  and  a  tieezeaae  dazmg  espiiscmn  (PfoIiIiL  ThB  is 
^Kreedj  oppococe  &>  wbac  ocenzs  when  a  TimTiiTmafaMi'  is  jaczo- 
daeed  into  die  pksnl  camj,  ami  ss  a  tfotingiziBhing  p«mt 
b«tv«e&  an  abeeeaa  above  ami  one  below  die  diapiEzagm.  Hie 
UA,  homerer^  do/es  itot  always  soeceed. 

Tbe  dnef  point  in  tike  diagw)m  to  be  settled  is  wfaether  the 
tmntj^  m  above   or   below  tbe  diapbiagm,  wbether  it  is  a 

pyo-pnenmothoTax  or  ?.  snbpbr^iiie  :iP:«eci5SR  Tbe  physical 
^i:^^  ATft  practically  tf.e  fSiiZL^r  in  py'i-j  nei:ia.oct':'nix  and  in 
ftnriphrf-nic  arjer:i=r*s :  th^t  L-.  they  are  the  sicns  of  a  cavity 
ry>ntain:ng  finyi  and  qas.  I5c:  the  surphrenie  ac-ec^ss  diflers 
from  pnenrnothorax  in  pro*iccin^  less  »ii5placement  of  the  heart 
and  Ifesa  hulginc:  of  the  5i»le  a&ctei.  These  two  physical 
«i'/n.^,  however,  differ  so  Uiueh  in  pnenmothcrax  that  no  great 
fttresA  f-an  lie  kid  on  them  as  a  liistinction  Wtween  the  two 
diseaaejj.  Of  more  importance  are  the  physical  signs  of  tnber- 
ciilo«!is  which  are  present  in  pneumothorax,  when  this  occurs  in 
#-ither  the  early  or  the  late  stages  of  the  disease ;  viz.  consolida- 
tion or  excavation  at  one  or  other  apex. 

The  historj-  of  the  c^se  is  of  great  importance.  The  absence 
oF  cou^^h  and  expectoration  and  the  development  of  the  disease 
dfinonstrates  its  occurrence  in  the  upper  part  of  the  abdomen 
and  not  in  the  chest.  From  other  chest  conditions  subphrenic 
fil>sf;es8  is  readily  distinguished  by  the  physical  signs  which 
have  lieen  dealt  with.  It  must  be  borne  in  mind,  however, 
that  diseases  of  the  lung  and  pleura  complicate   subphrenic 
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icess ;  and  physical  sigiis  may  be  obtained  |M)st€riorly,  and 
above  the  upper  line  uf  t}iiipanitic  resonance  which  indicate 
an  atl'ection  of  the  lung  or  pleura^ — pleurisy  with  efl'usion^ 
etupyeiLia,  pneumonia,  or  pneumonic  al^scess. 

2.  I)ia{/?wsis  as  to  ike  Cau^t:  of  the  Subphrenic  Abscess, — 
The  diagnosis  as  to  whether  perforating  ulcer  of  the  stomach 
or  duodenum  is  the  cause  of  the  abscess  is  not  always  easy  to 
decide,  and  rests  on  the  previous  history  of  ulcer  as  regards  pain 
directly  after  Jood,  vomitmg,  htematemesis,  melteua,  etc.,  and  on 
the  occurrence  of  the  Symptoms  of  perforation  as  i)reviously 
describetl  The  history  of  ulcer  may  be  absent,  but  the  sym- 
toms  of  perforation  always  precede  the  development  of  a 
suliplirenic  abscess  due  to  ulcer. 

The  cases  due  to  caK'inoiua  may  be  diagnosed  from  the 
presence  of  symptoms  peculiar  to  cancer  of  the  cesopliagus  or 
stomach  (p.  477).  It  is  in  the  later  Btages  of  carcinoma  tliut 
perforatirin  ocenrs  and  it  is  a  rare  event. 

Abscesses  occurring  on  the  right  side  of  the  upper  part  of 
the  abdomen  may  Im  in  tlie  liver  or  may  be  subphrenic  and 
due  to  typhlitis  and  perineplnitis  (when  it  is  extm-peritoneal), 
or  to  rupture  of  a  gastric  ulcer  (when  it  is  intra-peritoneal)* 
On  the  left  side,  the  abscess  may  be  due  to  a  gastric  ulcer  or 
to  disease  of  the  colon  or  kidney.  Great  difficulty  is  some- 
times experienced  in  the  diagnosis  between  a  collection  of  pus 
in  the  liver  and  one  between  tlie  liver  and  the  diaphragm,  lu 
the  latter  case  the  abscess  may  contain  gas :  in  the  former 
there  is  either  the  history  of  dysenteiy  preceding  the  illness 
or  tlierc  nniy  be  the  negative  history  of  a  benign  tumour 
(hydatid).  Tlie  exact  nature  of  sume  of  these  cases  is,  how* 
ever,  unrecognised  before  an  operation.  With  typhlitic  abscess 
the  d]agnf>si8  rests  on  the  previous  history  of  disease  localised 
in  the  right  iliac  fossa  and  the  presence  of  actual  signs  of 
disease  in  that  situation,  viz.  induration  or  abscess.  With 
renal  abscess,  the  diagnosis  may  be  made  clear  by  a  hist<jry  of  the 
sjTnptoms  of  calculus,  and  by  the  presence  of  pus  iu  the  urine. 

Course  of  the  Disease. — Sul^phrenic  abscess  is  a  serious 
conthtion,  which  ends  fatally  either  by  septic  poisoning  or  more 
commonly  by  producing  putrid  emi>yema  and  pneumonic 
abscess.     In  some  cases  the  abscess  discharges  itself  through 


V 


0fM/*4H,4$w^ — V'px^  xt  lAk  dnMBmni:  it  «  Tcmwnr  ffinBP-rf 

■ ,»  •••./.»    J'   ***   v-w»*'iv>  11*- iiiu:    .»f   ij'/*?  '.t  iLr  si-idiiicL 
.«  •  ♦'.!»•!./  V*  *..*->».•.•  r.v.c  'j'r.:;j  ::l  *ujt  :.:»'jf*tii^ZL  :  L*t!iLjC'rA&pc 

*  .1'    «  '."'.iW/J:    '^ -'>*/> 

/;'/////v/y  7i><;  '^.>v//y  '.«f  :;.^  diKdenal  deer,  ihoa^h 
J/*../ «.'  ./Jy  0;'  !-:*//j/;  a>.  t};At  '>f  ulo^r  of  the  stomach,  presents 
1 '////'  'j^ffi/' /^'if.  w*  fii.Uy  of  hox^, 

,i'f  WIm^M'^^  ul^'^rr  of  th';  Ht^miach  is  commonest  in  early 
imImIi  I)I<  ,  iIm'  in''Ml<'fi<!4r  of  <liKifU;iial  ulcer  is  later,  the  average 
H[ti  Im  )h|/  \.Uu\y  nv<?  to  forty  y«ir»,  excluding  those  cases  which 
hi  >  Ml  111  u-itiut'iiH  idti  wit Ji  liiiniH,  and  which  are  usually  met  with 
III  I  liiMii'ii  or  ill  yoiiiiK  itdnllH. 

.Vi  I  1 1  |rt«r  III' t  hn  Htniiiiich  Ir  niorc  than  twice  as  common  in 
^Hiiii>M  HD  It  U  III  uiiMi.  I)U(HhMml  ulcer  is  three  times  as  com- 
\\\\s\\  \\\  HU'u  w^  III  NVMiuon,  oMTptin^  tlu^se  cases  which  occur  in 
\\\\\\\^      K^\\\  oC  tV.(lo*J  |HMt -mortem  oxamiiuitions  which  have 
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been  recorded  during  fifty  years  at  Guy's  Hospital,  Drs.  Perry 
and  Shaw  found  that  in  09  cases  of  duodenal  ulcer,  52  occurred 
in  males  and  17  in  females;  excluding  burns,  48  occurred  in 
males  and  16  in  females.  Adding  these  to  other  cases  which 
they  collected  from  various  sources,  they  found  that  109  cases 
occurred  in  males  and  48  in  females;  or  excluding  bums,  100 
in  males  and  30  in  females.  This  is  a  proportion  of  about  3 
to  1.  In  the  case  of  burns  the  relation  of  sex  is  reversed ; 
in  27  cases  collected  by  the  same  observers,  18  occurred  in 
females  and  9  in  males.  This  may  be  perhaps  explahied  by 
the  fact  that  owing  to  the  clothes  of  the  female,  burns  are  more 
severe  in  them  than  in  males.^ 

Relation  to  other  Diseases. — Duodenal  ulcer  has  a  special 
relation  to  burns  and  to  septicemia  and  pyaemia.  Although 
ulcere  of  the  stomach  may  be  found  in  these  conditions,  yet  it 
is  much  rarer  than  the  formation  of  a  duodenal  ulcer. 

Burns. — The  occurrence  of  duodenal  ulcer  in  bums  which 
was  first  brought  into  prominence  in  a  paper  by  Curling '  is 
an  undoubted  fact,  although  its  freiiuency  has  been  somewhat 
exaggerated  The  following  table  shows  the  statistical  relation 
of  duodenal  ulceration  to  cases  of  fatal  burns.  It  does  not  take 
into  account  those  cases  in  which  recovery  from  a  duodenal 
ulcer  occurs  in  burns,  although  this  is  a  possible  event. 


Name  of  reconler. 

Number  of  CAneh  of 

burns  examined 

IKMt-morteni. 

Number  of  cases  of 
duodenal  ulcer. 

Holmes'         .... 
Erichsen^        .... 
Perry  and  Shaw  ^    . 

125 

94 

149 

368 

16 
2 
5 

23 

*  Guy 8  Hiap.  Jkp.i  1893,  vol.  1.  "On  Diseases  of  the  Duodenum,"  by  E.  C. 
Perr}%  M.D.,  and  L.  E.  Shaw,  M.D.  This  is  a  valuable  record  of  the  morbid 
anatomy  of  diseases  of  the  duodenum. 

'  MaL^Chir.  Trans.,  London,  1842,  vol.  xxv.  p.  264. 

^  ''System  of  Surgery,'*  vol.  i.  y.  394,  3rd  ed.,  lSi>3.  Statistics  obtained 
from  various  sources. 

*  ••Science  and  Art  of  Surgery,"  10th  ed.,  1895,  vol.  i.  \\  396.  Statistics 
obtained  from  University  Colle^  Hospital. 

■"'  Statistics  obtained  from  CJuy's  Hospital,  op.  cit. 
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ULCEM  Of  TUB  DiTODEMUM. 


fnm  Urn  tdbfe  tberafciBr  tfe  | 
fA  dnrxkml  tikiT  m  frtal  tam  if  C^    Tfae  i 

imfic^titiii  frmillMrilom^feiagdBii;  bolEiij 
of  Um  l&MiMi  piodMed  fef  emtwiBwn,  die  aetion  o 
jtiir>-  in  #%BStiiig  Ibe  dnd  linw  ms^  be  ti^eo  i 
U  Cfccttri  in  the  fl«e«iid  period  of  the  bom,  tiuit  of  i 

Hfj^ujtjnm  and  Pj^irmia, — In  cefitain  cases  of  these 
(IwhU^hX  niiitiT^  ftns  found,  and  there  is  no  dcmlie  tfaiu  theit 
U  (IfAtitict  mktiofi  between  them,  and  that  the  occurrence 
of  thff  ulcc^r  in  to  be  explained  bj  the  embolism  which  is  i 
UHiUm^  Cff  ttit«e  diieiiMai.  PeiTjr  and  Siaw  collected  ef^teen 
Cft*<rM  from  the  Ouy'»  Hospital  reoonfai  of  17,652  poet-mortem 
f*xiitiiiriHtioTiM.  und  inasmuch  an  only  fifty -two  other  cases 
rif  (liirxlenAl  ulcer  were  found,  it  is  evident  that  there  is  ^^H 
prorlivily  iu  tti«5  fiinnntion  of  duodenal  ulcer  in  cases  of  sep-^^ 
lirH-ruiu  Hiid  i»yii'UiiiL  To  this  nuuil)er  thej  added  three 
otlmr  f'liMeM  from  other  Rources,  In  the  total  twenty-one 
ranrw,  thr  wptir  conilitioii  was  due  in  ten  cases  to  a  slough- 
iuK  ("uiMlition  (if  thii  8kin  or  cellular  tissue,  and  in  the 
«jtlM*r  c<iHCH  to  pyu'iiiia,  jmerpend  septiaemia,  septic  bronchitis. 
nnml  nlmcr.<»«^  liip -joint  disease,  and  einpyema  (three  aisesi^^ 
l»ii*n!i'iyLl  \\\vvv  ruiiy  nhw  wvqxxt  in  tht!  course  of  chronic  Brightl^^^ 
tli-^i'dwi"  and  in  cunUac  disease,  Ijut  there  does  not  appear  to  be- 
jvrjy  Hpri'iid  ndutitni  ltetw*Tn  the  fomiatioii  of  the  ulcer  and 
the  eouditiouw  luft  with  in  these  diseases.  In  the  gi^at 
iutijt>rity  fvf  custvs  (hiodcual  idcer  exists  by  itself,  that  is  with- 
out tho  pre*^*'uet'  in  the  lM>dy  of  any  other  lesion  which  would 
pnuturi*  deulh,  In  mouic  cases  it  is  associated  with  gastric 
ulei»r;  out  of  120  castas  collected  by  Perry  and  Shaw,  in 
HlWn  theit^  was  an  a-ssociated  gastric  ulcer. 

AnaUm^  iniil  Pn^ikcb^* — These  have  been  already  dis- 
cusseit  under  tlie  heading  of  gastric  ulcer  (p.  402  if  ^eq.y.  It  is 
only  neeess<iry  to  add  that  the  ulcer  most  commonly  oocuts 
the  tiii^l  (HUt  of  the  dudlenum,  and  is  ttsnally  single,  all 
then>  may  U*  two  or  thiw  nlcersL  It  may  occur  in  the 
mn  ond  \x\xi  of  the  duodennm,  and  two  nkers  may  be  ficMind, 
one  in  the  &ta  pait  and  one  in  the  seeond.  The  nicer  not 
uufWHjueJitly  foniis  adhesions  to  the  snrfonndii^  pnns^  in  tiaie 
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great  majority  of  cases  to  the  pancreas,  Imt  also  to  the  liver, 
spluet),  or  gall-bliMliler. 

The  resiJts  of  duodenal  ulcer  are  practically  the  same  as 
those  of  gastric  nicer.  PerforatioD,  leading  to  general  peri* 
tonitis  or  to  subphrenic  abscess,  may  occur ;  or  stenosis  of  the 
gilt  due  to  the  cicatrisation  and  contraction  of  a  transverse  ulcer ; 
or  stenosis  of  the  hile-dnct  due  to  cicatrisation  and  contraction 
of  an  ulcer  situated  near  the  biliary  papilla.  Hiemorrliage  may 
iilso  result  from  the  ulcer,  and  cicatrisation  without  stenosis 
may  occur.  Of  the  seventy  cases  collected  by  Perry  and  Shaw, 
the  cause  nf  deatli  was  luemorrhage  in  nine  cases,  antl  perfomtion 
in  eight  eases ;  the  percentage  of  deaths  from  hiemoniiage  in 
these  cases  being  much  less  than  that  stated  by  Krause,  which 
was  33  per  cent.  In  the  Gny*s  Hospital  cases,  stenosis  of  the 
gut  or  bile-duct  was  found  in  three  cases,  cicatrisation  of  the 
ulcer  was  found  in  eight  cases,  that  is  in  about  1 1  per  cent. 
It  raay  l>e  pointed  out  tluit  the  proportion  of  duodenal  ulcers 
that  cicatrise  appears  to  be  in  gi^eat  contrast  to  that  of  ulcers 
of  the  stomach  ;  in  post-mortem  examinations,  accorLliiig  to 
lirinton.  healed  ulcers  are  found  to  open  ulcers  in  the  propor- 
tion of  about  twelve  to  thirteen. 

iSy/vi///om.s-.-^I)uodeual  nicer  niu  v  give  ri^e  to  nu  character- 
istic symptoms  until  it  causes  tleath,  hiemoiThage,  or  perfora- 
tir»n ;  and  although  this  may  also  be  said  of  gastric  ulcer,  yet 
the  proportion  of  cases  in  which  an  unsuspected  duodenal 
ulcer  produces  these  results  is  greater  than  in  gastric 
ulcer.  Out  of  151  cases  collected  by  Perry  and  Shaw,  in 
ninety-one  there  was  no  reconl  of  noticeable  synqitoms  until 
death  occurred  by  hfenion*hage  or  perfomtion.  Of  sixty  cases, 
there  was  h£ematemesis  or  mehtna  in  twenty-thi*ee.  In  many 
eases  there  are  only  vague  "  dyspeptic "  symptoms  such  as 
distress  after  food,  and  no  recognitiun  of  the  condition  is  made 
until  mehena  or  htematemesis  appear,  the  patient  being  con- 
sidi^red  as  suffering  from  functional  disorder  of  the  stomach. 
In  some  cases,  liowever,  there  is  great  pain  following  the 
ingestion  of  food,  pain  usually  referred  to  the  right  hyjw* 
chundrium  outside  the  stonuich  region,  and  associated  with 
local  tenderness  in  that  region.  It  is  said  that  the  occurrence 
of  severe  pain  long  after  food,  that  is  in  about  two  hours,  is 


4^  rLCE±  Of  IXE  Z^'CiL^J^ 


«!k«r«  and  ttacr  >sMd  to  »ieaBl  yi'iUMMJf  cr   to  a 

4»M  iNi>jpiff«sdf:  ki'Mixm,     Tfys^jB^  cf  izie  czkocdizbi  cires 

me  V/  jffaiE&xalhr  iLfe  flme  ¥Tii^«aii£  at§  likose  cf  ffggMJy  of 

Slie  pTkna:  tLen;  luir  bs:  LTperErj^jfaT  of  iSat 

nwrnflr  then;  »  zrua   diLisaxiocL      Th& 

tiie  tv'/  </j9Mlxtuu!  is  bacrdlT  pogsiUe  dizueallT. 

ikiH  Viknixiet  gjr^i  rise  to  pexasbesit  j«m«tify 

VimgwmL — ^Tbe  diagnasls  of  tbe  pieaeooe  of  a  ihnwifnal 
ttleer  m  ik4  msde  in  tbe  zoftjoiitT  of  cases ;  owing  eitlier  to  the 
•tineoee  of  diftiuetire  sTxaptoms  before  a  iktal  fridfnt  ooeon^ 
in  Uf  ih^i  feet  that  th^  STTiipt-oins  of  duodenal  nloer  are  the  same 
a>».  Ihovj  of  tj]r;^r  of  ihe  fe-K^inach.  The  j'resenee,  however,  of  a 
'J|J'/J«fl^'l]  ul^'/^r  ixjay  l>i  «jiL%j>ecl<:'i  when  severe  i>aiii  follows 
wmi'j  liMj<5  afv;r  th^;  int:estioij  of  the  frxj'l,  and  there  is  asscd- 
hU'A  litt^hfua  with  j>#,'rhaps  ha-iuatemesis.  The  association  of 
tliitnlma  is  not  a  n^liable  sign. 

Trf/itvimi. — The  tn^itment  is  the  same  as  that  of  gastric 
wV'A'X  (q.t.).  The  trwitnjent  of  ha-morrhage  when  it  occurs  is 
by  r<?Mt,  Ijii  rij^^taticH,  and  rectal  feeding :  and  the  treatment  of 
IM^rf'oration  by  oj^^Tative  measures. 


CHAPTER  XVI. 

CANCER    OF  THE   STOMACH  (CARCINOMA 
VENTRICULI). 

Definition, —  Primary  Cancer  of  the  Stomach.  Secondary 
growths  also  occur  in  the  stomach,  but  they  are  rare  events. 
Cancer  of  the  oesophagus  only  in  rare  instances  spreads  through 
the  cardia,  and  when  there  are  secondary  growths  in  the  stomach 
they  are  usually  an  extension  through  the  peritoneum  of  growths 
in  the  neighbourhood  of  the  organ,  and  commonly  appear  in  the 
form  of  multiple  nodules.  A  single  large,  secondary  growth 
in  the  stomach  is  practically  unknown. 

Etiology. 

The  etiology  of  cancer  of  the  stomach  is  that  of  cancer 
generally,  and  need  not  be  fully  discussed  in  this  place. 
Cancer  most  frequently  attacks  those  parts  of  the  body  which 
are  subject  to  great  changes  and  to  friction ;  for  example,  the 
stomach,  the  cervix  and  uterus  in  the  female,  the  tongue  and 
lips  in  the  male,  the  intestinal  tract  at  the  bends  of  the  colon, 
more  particularly  the  caecum  and  the  sigmoid  flexure,  and  the 
rectuuL  These  conditions,  however,  can  only  be  considered  as 
predisposing  to  cancer.  Friction  of  itself  will  not  produce  a 
cancerous  growth ;  there  is  something  else  necessary,  the 
exact  nature  of  which  is  unknown.  It  has  been  supposed  for 
example  that  the  development  of  cancer  took  place  in  embryonic 
cells  which  had  not  become  differentiated  into  the  adult  cells 
of  the  organism  (Cohnheim).  This  idea  must,  however, 
remain   a  theory  since   no  proof  of  it  can   be  forthcoming. 


Jt  &ii-  samr  ctL  «r  mim  imuuiLEL  .AUaoi^:  Abb-  > 
UKT.  iat*-  iMKic-  mc'  chkc:  ^  at  jmeuii'?  jhwjubl  ;?«  ±  3» 
jM*.  ivo.  'VF7I4L    zos:  ^asB-  ^tva!  oodis^  jl  da^  muasi  'SaE  at 

Kis.   y*;ggpei*t»>   iimh.    ih  fsuife  ~i>   ttt^  nmugmiaF  • 

Ti«^  Mr  IT.  xn^tn.  r  i>KiEfr  ^  tutf:  of  JuiuiD^  liit  m  vSsft 
jMsv^gnivrtift'  opt   nus:  Iroiusni  jl  ull  TairT».     In  •fiM'  ch» 

liAj/h;^//\  ti  ',^,v\r  Jj^y.jb'A. — Pr«rT:>Ti5  "iisease  ol  ihe  stouiach 
?,A*  ;,'/  >,iM^:js.[  f*:Ja::  ;•:.  •».>  :L-rr  •irTie^:vf-ai«eni  of  cancer.  Long 
'///,'.,;. '.^7';  ?^,v,^.>/:*i2  'ilv/r-i-frr  Lsl*  rj^ica  considered  to  predispose 
»y/  t\*i'  /jj.v;^v;;  out  ih^re  U  not  the  slightest  evidence  of  this. 
iUtut'Art  ot  th^j  i^WtiPif'.ii  tuny  develop  in  a  chronic  "dyspeptic." 
\/ul  wt  f'JtuuH'Xioh  can  }//;  traced  Ijetween  the  two  conditions. 
On  iittt  oUkt  liaiid,  i\ui  as.sociatirm  with  ulcer  and  carcinoma  of 
tiM?  fiUniitu'.U  in  of  houih  iiiii>ortance.  Although  a  simple  ulcer 
ilnt'n   not    Jirvi'lop    after   thu   formation    of   a  cancer    in  the 
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sfcoraiich,  yet  a  certain  number  of  cases  of  cancer  are  pre- 
^<3©ded,  perhaps  at  a  long  mterval,  by  simple  nicer  of  the 
stomach,  and  at  the  post-mortem  examination  it  may  be  found 
that  a  scar  is  present  near  the  new  t^rowthi  or  that  the  locality 
of  what  has  previously  lieen  the  nicer  is  occupied  by  a  new 
growth.  Eosenlieim  considers  that  5  per  cent  of  cases  of  ulcer 
pass  into  eancer,^  Tlierc  does  not  appear  any  advantage  in 
looking  at  the  subject  from  the  point  of  view  of  a  percentage, 
and  the  fact  that  ulcer  of  the  stomach  may  he  associated  with 
carcinoma  being  undoubted,  the  connection  between  the  two 
must  be  looked  upon  simply  as  the  connection  between  an 
injury  and  the  subsequent  development  of  a  new  growth,  just 
indeed  as  in  some  cases  of  carcinoma  of  the  mamma  the  new 
growth  appears  to  develop  in  consequence  of  a  blow  upon  the 
breiist 

Tuherculosu, — Eetrograde  tultercle  of  the  lungs  is  not 
infrequently  found  associated  with  carcinoma  not  only  of  the 
stomach,  but  of  other  parts.  It  may  be  found  in  patients 
who  die  from  other  diseases — acute  lung  diseases,  diseases  of 
the  circulation,  liver,  kidneys,  etc.  The  percentage  of  post- 
mortems in  whicli  retrograde  tubercle  is  found  is  about  9, 
according  to  the  statistics  of  Dr.  Kingston  Fowler-  and  of 
myself,^  By  far  the  larger  niunber  of  these  cases  of  tubercle 
are  found  in  patients  who  die  from  cancer,  and  rarely  is  the 
tuberculous  lesion  active ;  1  have  met  witli  only  two  eases 
of  active  tuberculosis  in  cancer,  and  in  both  fvf  these  the 
lesions,  although  recent,  were  quite  insignificant  in  extent 
It  has  been  indeed  considered  that  there  is  an  antagonism 
l>etw^een  cancer  and  tid>erculosis,  but  from  the  results  of 
post*mortem  examinations  it  must  be  concluded  that  there 
is  no  antagonism  to  the  infection  of  tul>erculosis,  but  there 
an  antagonisui  to  its  progress  in  cases  wiiere  carcinoma 
already  developed. 

Carcinoma  of  the  stomach  cannot  l>e  considered  as  related 
to  any  other  diseases.  The  acute  iullammatory  aflections 
which   are   nt>t   uncommonly   found    in    persons    dying    from 

1  Ztschr./,  kiiti.  Mtil,  Berlin,  Bd.  xvii.,  p.  lU. 
*  *'  Arrested  Pulmonary  Tuberculosis/*  1S92. 
'  BrU,  MoL  Jaunu,  31sl  October  1891. 
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malignant  disease  are  secondary  to  the  furnitttion  of  a  Ittmaiw. 
Its  relation  to  cardiac  degeneration  and  atrophy  of  the  kidney 
are  considered  below  (p.  4G5)* 

Morbid  Axatomy. 


L  NatuTti  of  the  G^vwihs. — Cancer  of  the  stomach  is  found 
in  four  different  fonns :  seiiThuSi  cylindi-uaia,  medullary  carci- 
noma and  colloid  carcinoma. 

Scirrhiis. — Scirrhus  loruis  al>out  three-iburths  of  th4?  CHse* 
of  cancer  of  the  stomacli*  It  is  a  hard  growth,  often  cuttrng 
almost  like  cartilage,  and  on  section  shows  dense  strands  wf 
connective  tissue,  bet%veeii  which  art*  yellowish  areas  which 
are  the  collections  of  cancer  cells.  The  centre  of  th€  growth 
may  be  cupped  on  section,  showing  that  degeueratiun  ha^ 
ocenn^ed,  but  as  a  rule  the  growth  is  finn  throughout. 
Beginning  in  the  submucous  tissue  it  intiltrates  tlie  whole 
thickness  of  the  stomach,  producinj^  not  infrequently  a  firm 
ring;  and  it  may  spreail  along  the  wall  of  the  stomach  or 
infiltrate  the  mucous  menilirane.  It  is  frequently  superficially 
idcerated,  and  the  surface  of  the  ulcer  may  show  small 
fungations  with  occasionally  softened  patches.  In  not  a  ft»ii' 
cases,  however,  at  death,  the  surface  of  the  growth  is  ncil 
ulcerated,  and  the  appearances  which  are  seen  at  the  pylorus 
are  those  of  a  dense  fibroid  ring.  The  diagnosis  is  made  in 
this  case  1>y  the  exnujioation  of  a  section,  when  the  growth 
is  seen  infiltrating  the  deejjer  layers  of  the  stomach  wall. 

Microscopically,  scirrhus  is  characterised  by  a  very  dense 
fibroid  stroma  eneloshig  the  cancer  cells,  which  an?  lai^> 
nucleated,  and  oval,  pyriform  or  irregular.  Where  d^neratbn 
has  taken  place  the  cells  are  found  granular ;  they  have  lost 
their  nuclei  and  are  iinally  not  distin^^iiished  as  cells,  ^.T^mnlrf 
only  being  seen. 

Ilalnllari/    Cm'cinovia. — iledullary    cuiTindma    on^! 
in  tlie  glands  of  tlie  stomach.     It  is  characterised  hy   1     . 
flat,  soft  fungating  masses  projecting  from  the  mucous  m^m* 
brane.      It  is  whiter  than  scirrhus,  Qiid  may  show  pomU 
luemorrhage  in  various  parts,  and  most  commonly  degeoent 
a  lai'ge  irregidar  fungating  ulcer  being  formed  on  the 
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of  the  growth.  Like  scirrhus  it  tends  to  infiltrate  the  whole 
thickness  of  the  stomach  wall,  but  it  generally  projects  into 
the  cavity  of  the  organ.  Its  general  structure  is  similar  to 
that  of  scirrhus,  but  it  ditters  in  the  cancer  cells  Ijeing  more 
numerous  and  the  stroma  Ixdng  small  in  amount.  It  fre- 
quently produces  secondary  growths  ;  but  it  may,  like  sciiThus, 
in  Bit  rate  more  or  less  tlie  whole  of  the  extent  of  the  stomach 
or  produce  fibroid  induration. 

3.  Einihdkmw  is  not  a  very  common  growth  in  the 
Btoniach.  It  forms  a  soft  fnngating  tumour  which  ulcerates 
oil  the  surface  like  the  other  growths  j'ust  discussed.  Epitlie- 
lioma  may  infiltrate  the  stomach  coats  and  especially  the 
mucous  membrane.  It  originates  in  the  glands,  and  micro- 
scopically it  consists  of  a  slender  stroma  of  connective  tissue 
surrounduig  a  tubular  space  which  is  lined  by  a  cylindrical 
epithelium  like  that  in  the  glands  of  the  organ.  In  the  early 
stages  the  cylindrical  epithelium  is  distinct,  but  as  the  growth 
gets  old  the  regular  arrangement  of  the  epithelium  is  lost 
and  the  tubular  spaces  become  filled  ^vith  cells,  the  product 
of  the  multiplication  of  the  epithelial  ceUs.  These  undergo 
various  forms  of  degeneration,  and  may  form  small  cysts  cou» 
taining  grantdar  material  and  liquid. 

4.  Voihid  Cmicrr, — Colloid  cancer  is  present  in  about  9 
per  cent  of  the  cases,  although  Brinton  found  17  cases 
out  of  100  ciises  of  cancer  of  the  stumach.  It  is  seen  either 
as  a  tumour  projecting  from  the  mucous  membrane  or  as  a 
diftuse  infiltration  of  the  stomach  wall.  Its  appearance  is 
very  characteristic,  inasmuch  as  the  stroma  of  the  tumour 
surrounds  transparent,  gelatinour^  looking  masses  which  consist 
of  the  cancer  walls  in  a  condition  of  colloid  degeneration. 
The  connective  tissue  stroma  likewise  undergoes  colloid  de- 
generation.      Colloid   cancer   is    the    form    iu    which    disease 

jcui's  in  young  adults,  tlie  other  forms  occurring  in  middle 
and  old  age. 

IL  6Vfr/  of  the  New  Growth — From  a  clinical  point  of 
view  the  seat  of  the  new  growth  is  more  important  than  its 
Uiiture,  since  all  the  forms  of  carcinnma  of  the  stomach  lead  to 
death ;  and,  from  tlie  pusition  of  the  growtlt,  the  etlect  on  the 
stomach  and  consequently  the  signs  and  symptoms  vary.     Tlie 
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»  dK  ;e»4raL  ia.  liufr  ^anadi  s  'joe  -af  isseaeaaaa  and  of 

nV^warV^r.  »r-*:  V-ia  i-  -'Tt  -ziinT^rtarL  i=.kqmirfi  as  the 
/.-.-»*-.  x:..  :.  .^.*  jr-"  --^  :r'-i:L*r:  T'-i-i-sis  rt  the  pvlorus 
;;.;5  7   .-'r-TiVc  v.  ^-  :     :.'i:-     I--  tl-r  i^-i-ij'r  :.r  the  siomaeh 

A:,'/:,-;  '-.r-ar.;'*;  Tthl-.i.  •x:'::ri  in  ihr:  ji-wth  is  the  fonna- 
t.',rj  '/  ;t»';ri*r-:oTiA  v>  th-i  ii-iL-LVj-irln^  f-arts,  and  the  spread  of 
t^"  iffow.h  aloTi^  the  a-ihesions  to  the  neighlouring  organs 
k,uf\  lyr/ijif^Jitic  jrland?.  Tri*i  most  imj-^nant  adhesions  occur 
J/<rf.A«ri;ii  lh<;  liv^r  and  the  stomach,  and  the  stomach  and  the 
Uiiu^'i'.j'M  f'/,\f,ii,  };i]t  in  some  cases  all  the  parts  round  the 
pylortJH  unty  }i^;  uiHtuA  together  in  a  firm  mass  in  which  the 
otnt'uiuju  in  iiivolve^l ;  this  occurs  not  infrequently  in  cases 
of  fU'irrfiiiH,  Th<?  imjKirtance  of  these  adhesions  is  that  it 
n*rid«TH  th<j  tmiiour  of  the  stomach  immovable,  and  thus 
iiUciH  itM  cliniml  ni^iis,  and  that  along  them  the  growth 
H\irrmU  Jiiid  involvcm  the  liver  and  the  neighbouring  parts. 

AdIiPHioii  Ut  th<;  colon  not  unfrequently  results  in  a  fistula 
lining  fortiiiMl  lH'tW4M*n  the  stomach  and  the  colon;  adhesion  to 
thf«  iilHlninitiiil  wall  may  occur  and  an  external  fistula  may 
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lt€  formed,  while  in  ulceration  of  the  growth  perforation  of 
the  stomach  may  occur  and  subphrenic  abcess  resnlt. 

The  other  effects  of  the  local  extension  of  the  growth  are 
chietiy  thrombosis  of  the  inferior  vena  cava  resulting  from 
pressure,  and  pressure  and  obstruction  of  tlie  thoracic  duct. 
The  portal  vein  or  one  of  its  main  branches  may  also  be 
obstnicted, 

Scivndartf  Growths. — In  carcinoma  of  the  stomach  second- 
ary growths  most  commonly  occur  in  the  parts  immediately 
around  the  tumour.  Altogetlier  tliey  oc^cur  in  alM:tut  48  per 
cent  of  the  cases,  Tliey  are  most  frequent  in  ttie  firer  owing 
to  its  proximity  to  the  tumour  and  to  the  frequent  adiiesions 
which  are  formed  between  the  stomach  and  the  liver ;  growths 
may.  however,  occur  in  tlie  liver  without  aLlljesions  Imng 
formed  In  53  cases  collected  from  the  records  of  University 
(Jollege  Hospital,  the  liver  was  affected  in  18  cases,  or  30 
J^e^  cent.  The  pentotit'Hm  not  infrequently  shows  cancerous 
nodules;  eg.,  in  17  per  cent  of  the  cases  just  referred  to.  In 
some  cases  the  cancerous  peritoniti.s  may  be  limited  at  death 
to  the  |>elvic  region ;  in  other  cases  it  is  diffused  over  tlie 
whole  of  the  peritoneal  cavity.  It  may  sometimes  be  shown 
in  great  thickening  of  the  peritoneimi  in  the  upper  part  of  the 
abdomen,  and  it  may  lead  to  constriction  of  the  stomack 

The  luTigs  frequently  show  gi^owths  in  the  form  of  small 
discrete  ni>dnles,  which  may  be  dry  and  firm  as  in  cases  of 
epithelioma  or  larger  and  soft  as  in  cases  of  medullary  carci- 
noma. Sometimes  they  project  from  the  surface  of  the  lung, 
aa  in  the  liver,  in  the  form  of  umliiHcated  nodules. 

Ofhrr  EffixU  of  the  GratctlL — Asdles  may  be  present  in 
the  later  stage  of  cancer  of  the  stomach.  It  is  due  chiefly  to 
cancerous  peritonitis,  or  to  obstruction  of  the  portal  A-ein 
by  the  pressure  of  enlarged  glands  or  of  a  new  growth 
in  the  liver.  Jawndice  is  present  in  some  cases  whei^  the 
liver  is  affected,  und  may  be  due  to  pressure  on  tlie  bile-duct 
or  to  large  growths  in  the  liver  substance.  Not  nn fre- 
quently in  post-mortem  examinations  of  cancer  of  the  stomach, 
as  in  other  cases  of  cancer,  the  kidneys  are  found  to  be  in 
a  state  of  cirrhosis;  being  small,  granular  on  the  surface 
with  an  adherent  capsnle  and  a  diminished  and  tough 
80 


Flo*  fil.— C»Jie<*r  of  th«»  |»yloniit.  (Prom  «  pn^pdmltou  la  Ui*  Mmeooi,  UnJvereitjr  Ooll^i>) 
AbtMii  iwtunil  Klifv  Itif*  growtti  Murromitla  the  oriOce  tntl  tc  pitted  mi  the  ■ttr1k<#:  ffct 
imicouM  tn<>iiihr»ti<«  ninml  the  growth  i«  tupiirtliciAlly  ulc^^tt4yL     Tlie  antrum  pylori  k 

JCfeet^  of  tht  Growth  on  the  Stomach — The  rosuiis  ol  the 
foniiiitioii  of  H  caucerous  new  growtli  in  the  stomach  may  have 
Reveral  elfect«  nn  the  organ  itself,  which  may  be  classified  as 
(1)  the  effects  of  tlie  gix^wth  itself,  (2)  the  effects  of  the  growth 
u!i  tho  Anictions  of  the  stomach, 

1 .  Effects  of  the  Gnnrfh  itsflf. — These  vary  aooording  to  its 
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p^isition,  and  the  iiiotle  in  which  it  infiltrates  the  walls 
n-gaiL 

Growth  causimj  Ohdrudion  of  the  Pylorus. — -The  commonest 
cause  of  olistriiction  of  the  pylorus  in  cancer  is  the  develoi^ment 
of  Bcirrhua  around  the  orifice  (Fig.  51).  In  the  great  majority 
of  cases  the  pylorus  is  found  obstructed  at  death.  The  growlh 
does  not  extend  into  the  duodenum,  hub  by  infiltrating  the 
surface  narrows  the  orifice  or  prmluces  a  narrow  tract,  some- 
times not  as  large  as  tlie  little   finger.     Obstruction   of  tlie 
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FS»,  fit. — CiUic.!  ul  the  pylorus.  (Fnum  s  prrpttmtion  in  itir  ^luitemii  of  the  Royal  College  of 
Stirg«0£i«.  t)y  poniiUsioii  of  th<>  CoiiDCiL)  Tim  :4t'jiiiach  wall  for  »r<>vtirtti  iuebcA  from  tbti 
pyloruA  lA  greatly  tfeickene*!.  Tbo  thickfuing  i*  4ii*»  i»RrtIy  tn  hyttrentphy  of  Uie  iuuscIb, 
but  chiefly  to  the  caiicerouii  growUi,  which  ia  irrrgiilar  aud  ulcenkt^it  on  the  s^urfiwe-  The 
pylorus  ia  greatly  constrlcteil,     \  nalurnl  *iie'. 

pylorus  also  occui-a  in  fungating  growths  near  the  orifice,  which 
act  as  a  mechanical  hindrance  t^J  the  passage  of  the  stomach 
contents  into  the  duodeunm.  The  obstruction  in  tiiis  ease  is 
much  less  than  wlien  a  stricture  is  formed.  The  result  on  the 
stomtich  of  olistructioii  to  the  pylorus  is  dilatation  and  hyper- 
rtiophy,  but  the  extent  to  wiiich  dilatation  and  hypertrophy 
may  in<lividually  occur  varies  (see  Dilatation  of  the  Stomach, 
Chapter  XIV.  p.  380).  In  the  majority  of  cases  them  is  some 
dilatation  during  life,  and  after  death  dilatation  is  trequently  the 
the  chief  condition  found.  Hypertrophy  may,  however,  take 
place  to  80  great  an  extent  that  the  stomach  renmius  small, 


fjione  olMradiiMi  diffuse  iii- 
waH  aloif  tiie  MMOooB  eoftt  ocousm 
the  fan  ot  an  0f»l  fa^  in  which  its 
(F^  53)l     Hoe  OMfi  aie  ahi^ys  anoeuited  with 
tjflo  of  Che  wiBt  and  with  bjpeitroplijr,  and  it  is 
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noticeable  that  these  hitter  changes  extend  only  so  far  as  the 
caucer  itself  has  iiifiltratetl  This  is  well  shown  in  Fig.  54, 
in  which  two-thirds  of  the  stomach  from  the  pylorus  are 
thickened  and  cancerous,  wliile  the  cai^diac  end  is  thin  and 
normal. 

GrototJis  in  the  Mid-Te^jion  of  the  Stomach, — When  the 
cancer  is  situated  on  the  lesser  cuiTe,  or  on  the  posterior 
surface  (Fig.  56),  its  effect  on  the  stomach  is  less  than  when 
there  is  pyloric  stricture.  Dilatation  may  occur  in  these  cases, 
but  its  causation  is  the  same  as  that  described  in  simple  dQata- 
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Fra  M.— DiffQBe  ctnoer  of  Uie  i^totiiAcli.  (From  a  prfijurmtlon  in  the  MuBeaii^  UniveiiJty 
College.)  About  |  natural  »i2e.  The  wall  of  the  orgau  in  thickenml  from  tbt»  pylorus  to 
the  ciinlkc  p*3uch»  the  thiimMs  of  which  Ik  in  great  contmut  to  thu  thicknewiof  UtJ  greater 
poit  of  the  oiigBn.  The  grmtest  thickBuiiig  is  nt  the  pyloros,  and  is  seen  to  be  due  Dot  only 
to  au  iiicresued  flizv  of  the  luueoiu  and  subniucouB  ooatSj  but  to  great  bypeitropby  of  the 
tuiisvuhir  coftL  The  aurfaee  of  the  muoout  membmne  abows  lireigalar  m^e.  MlcitMoopl* 
cally,  the  thickening  of  the  waU  of  the  Btomacb  la  wtun  to  be  du«  to  acirrbna  Inflltntiug  the 
mncooa  and  subfuacosa  (Fig.  57X 

tion,  viz.  either  truui  the  effect  of  the  nervous  system,  or  by 
a  muscular  weakness  prmUieed  by  the  presence  of  an  infiltrat- 
ing new  grow  ill. 

Ohdnidion  of  the  Cardia  (Fig,  57).^ — ^Ohstructitm  of  the 
cardiac  orifice  occurs  in  new  gi'owths  situated  round  it,  exactly 
as  in  stricture  of  the  pylorus.  The  stomach  is  in  this  case 
small,  contracted,  and  not  hypertruphied,  while  the  oesophagus 
above  the  stricture  is  dilate tl  uihI  hypertrophied, 

Ptr/oraHmi. — Perforation  of  the  stomach  in  cancer  occurB 
in  al>ont  4  per  cent  of  the  cases,  according  to  Brinton ;  it 
may  result  in  a  subphrenic  abscess  or  in  a  gastro-colic  hstula, 
or,  more  rarely,  in  a  gastro-cutaneous  fistula. 


fio.  M.^DMftne  CMdna—  of  fh»  rto—e^  ftw  tl»  |>wpM»tiq»  ifpwiM'iitad  ia  Fig.  <4, 

A  pbatQuraph,  x  40l    Tte  Igofv  slnwi  the  JcosetiOK  oT  Ifae  hmob  ^bove)  sad  1fc«  «^ 
mii£CM(lMto«):  thm  mpBOtkm  ht/tmwmthf  tMoU^  mmA»d  hf  \0aahm  id  Mbsm  ^  ^1^ 

laad  abowi MlxtKAi  flUcd  with  esaecr  ollt;  tbeaettre aImbmb  Ib Hm 4i|ili  of  IIM 
Ftam  ft  pfrepftntioci  luiitieti««l  tn  aleobol  md  sulned  with  I 

Secretion  is  affected  in  various  ways.  The  secretion  of 
hydrochloric  acid  may  not  at  once  be  affected,  and  the  digestion 
may  at  first  be  practically  normal ;  but  as  the  disease  pro- 
gresseSj  sometimea  early  in  the  case,  the  hydrochloric  acid 
diminiahes  and  m&j  disappear  The  absence  of  free  hydro- 
chloric acid  from  the  stomach  contents  may  be  partly  due  to  tbe 
alkaline  discltai'ges  of  the  ulcerated  tumour  neutralising  them, 
as  suggested  by  Maly ;  but  it  is  also  due  to  the  infiltration  of 
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the  mucous  membrane  by  new  gi'owtli,  althongh  in  not  a  few  cases 
of  cancer  of  the  pylorus  tliere  is  no  evident  aflection  of  the 
cardiac  region  where  hydrocliloric  acid  is  secreted.  It  is 
probable  that  the  diminution  of  hydrochloric  acid  which  is 
observed  in  many  cases  of  cancer  is  due  to  the  effect  of  the 
general  condition  of  the  body  on  the  secretion  in  the  stomach, 
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■irj.  5<J.~- Cttticer  of  th**  itoateiior  wall  of  the  stoiruich.  (Froiii  a  rt.pf'<?i(n<'ii  iit  Uhivcrsjty  CuDege 
Muiseiim,)  About  |  iiAtural  size.  Tli^growtli  faniiii  a  fuDgating  niaiit»  sKgtitly  ulcvrttted  on 
thci  !«urfAC«t  and  eituatM  nearer  the  kiKSf^r  run^alur^  tlian  tlie  grcatc^r.  TIae  fitDiniich  is  not 
dilaUyl  and  t)i«r«  U  \m  hyiw^rtropliy.  IIipto  with  very  tow  ^niptoniB  refenble  to  the 
stomacb.  durtiig  lif<^. 

and  also  to  the  association  of  atrophy  of  the  glands,  of  dilata- 
tion, and  of  catarrh  with  the  lUsease. 

Although,  tlierefore,  in  some  cases  the  digestion  may  be 
nonnal,  in  most  there  is  great  deficiency  in  the  motor  power 
of  the  organ,  and  a  deficiency  of  hydrochloric  acid.  The 
deficiency  in  motor  power  and  in  secretion  leads  to  delay  of 
food  in  the  organ  and  bacterial  fermentation  of  food  This  is 
most  marked  in  dilatation,  especially  in  that  extreme  form 
produced  by  stenosis  of  the  pylorns,  and  in  such  cases  the  acid 
products  of  bacterial  fermentation,  chieliy  lactic  acid,  are 
found,  and  their  presence  in  the  stomach  contents  tends  to 
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lu  the  descripUott  of  the  5>^n]ptoiDS  caused  by  oloer  of  tbe 
Btomacb  it  was  seen  tbat  some  were  produced  bj  the  actual 
presence  of  tbe  ulcer  in  tbe  oi^gan^  viz.  pain  after  foocl 
tenderness,  and  b^emorrbage.  And  in  cancer  of  the  stomach 
there  are  also  special  symptoms  which  are  due  to  the  presence 
<rf  the  malignant  disease,  which  do  not  differ  from  those 
observed  in  similar  forms  of  malignant  disease  occurring  in 
other  parts  of  tbe  body. 
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The  signs  and  symptoms  of  malignant  disease  mny  be 
described  under  three  headings  : — (1)  Those  due  to  the  growth 
itself;  (2)  those  due  to  the  effect  of  the  growth  on  the  body, 
either  as  interfering  with  the  functions  of  an  important  organ 
or  as  toxic  in  their  origin ;  (3)  those  due  to  complications 
which  arise  either  in  connection  with  the  growth  itself  or 
secondary  to  its  effects. 

In  all  cases  the  onset  of  the  symptoms  of  malignant  disease 
is  insidious,  so  that  in  the  majority  of  cases  there  is  a  period 
of  slight  symptoms  of  indefinite  nature  followed  by  a  period  of 
pronounced  symptoms,  due  to  the  spread  of  the  growth  and  its 
effects  ;  during  this  second  stage  both  the  nature  and  the  locality 
of  the  growth  may  be  diagnosed.  This  stage  is  again  followed  by 
a  third  stage  preceding  death,  in  which  complications  frequently 
arise,  and  these  complications  may  to  a  greater  or  less  extent 
mask  the  symptoms  and  physical  signs  of  the  second  stage  of 
the  disease.  It  is  of  great  importance  to  bear  in  mind  this 
clinical  course  of  malignant  disease,  inasmuch  as  the  patient  may 
be  seen  for  the  first  time  in  any  one  of  the  three  stages.  In  the 
first  and  third  stages  a  diagnosis  is  frequently  imi>ossible;  in  the 
first  stage  because  of  the  indefiniteness  of  the  symptoms,  and  in 
the  third  stage  because  the  symptoms  are  masked  by  thf^se  of  com- 
plications. For  example,  malignant  disease  of  the  colon  may 
be  masked  by  the  signs  and  symptoms  of  a  perforative  [peritonitis; 
cancer  of  the  stomach  may  be  masked  by  ascites,  by  jKiffora- 
tive  peritonitis,  by  acute  lung  affections  and  by  large  sficondary 
growths  in  the  liver  or  by  other  conditions  which  will  Ije  fully 
discussed  afterwards.  It  is  in  the  second  stage  of  the  malignant 
disease  that  the  symptoms  and  signs  are  characteristic  and  that 
the  recognition  of  the  disease  is  usually  made. 

(1)  Sigiis  and  Symptf/m$  due  to  tJu  Grf/wth  Unf.^f. — Tln^se 
are  pain  and  tenderness,  haemorrhage,  and  the  ^xi^UtncM  of  a 
primary  tumour  and  of  secondary  tumours. 

Pain, — The  pain  of  a  malignant  growth  is  usually  sharp 
and  shooting.  Sometimes  when  it  infiltrates  solid  ti.^sue3 — 
for  example,  bone  or  a  solid  organ,  the  pain  may  l/e  dull 
and  boring  in  character,  or  it  may  be  in  some  cases  c^mfine^I 
to  a  sense  of  weight  and  oppression  as  in  malignant  disf^ase 
in  the  thorax.     The  pain  is  UjojI,  and  even  when  diffuse  it* 
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poiut  of  greatest  iiiteiisiLy  is  over  the  seat  of  the  disease ;  it  is 
accompanied  by  local  tenderness  wliicli  may  be  great  or  slight. 

Hormorrhage. — Tlie  malignant  tumours  differ  from  all 
solid  benign  tumours  in  the  fact  that  they  lead  to  frequeut 
hfemoirhages.  These  are  due  sometimes  to  the  rupture  of 
small  vessels  in  the  tumour  itself,  and  in  this  case  there  are 
frequeut  and  small  liGeuiorrhages,  as  in  nlceration  of  the  growth ; 
and  in  some  cases  to  the  invasion  of  a  large  vein  or  artei^^ 
which  becomes  ruptured,  and  leads  to  profuse  and  sudden 
htemorrluige,  ending  usually  in  death. 

The  Exhteibce  of  a  TiimmtT. — ^The  characteristics  of  the 
tumour  in  malignant  disease  are  that  it  is  irregular,  hard,  and 
tender.  Altliough  it  may  at  first  he  movable,  when,  for 
example,  it  occurs  in  the  abdomen,  it  subsequently  becomes 
fixed  owing  to  the  infiltration  of  the  gro^Hh  into  the  surrouml- 
ing  parts.  Manipulation  not  only  causes  pain,  but  may 
produce  hn?morrhage.  The  tumour  enlarges:  and  in  an 
irregular  manner,  forming  nodules  which  can  be  frequently 
felt  extending  from  the  main  mass  of  growth.  Secondary 
tumours  are  also  one  of  the  characteristics  of  malignant 
disease,  they  are  found  not  only  in  the  lymphatic  glands,  but 
also  hi  many  of  the  solid  organs,  and  they  may  form  the  first 
diagnostic  sign  of  malignant  disease. 

The  special  signs  and  symptoms  which  malignant  disease 
of  a  particular  organ  produces  are  due  to  the  effect  of  the 
growth  on  the  functions  of  the  organ,  and,  if  this  is  a  hollow 
viscus,  on  the  passage  of  its  contents. 

(2)  Signs  and  Sympimns  due  to  ike  Effect  of  the  Growth,— 
It  is  alwaj^s  verj^  diHicult  to  estimate  how  far  the  symptoms  of 
malignant  disease  are  due  to  the  toxic  effect  of  tlie  growth 
itself,  or  simply  to  an  interference  with  the  functions  of  an 
important  or  a  vital  organ.  Probaljly  the  symptoms  are  due 
to  both  these  causes,  but  no  one  who  has  had  any  experience  in 
the  post-mortem  examination  of  persons  dying  of  cancer  who 
have  been  the  subject  of  operation  or  not,  can  doubt  that  in 
many  cases  the  extent  of  cancerous  disease  does  not  account 
for  the  fatal  result.  Although  many  of  tliese  cases  are 
associated  with  degeneration  of  the  kidney  (cirrhosis),  or  with 
fatty  degeneration  of  the  heart,  yet  it  appears  that  some  effect 
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must  be  ascribed  to  tlie  growth  itsell'.  On  the  other  hand, 
there  can  be  no  doubt  that  the  more  vital  the  organ  affected, 
the  more  severe  are  the  symptoms  and  the  more  rapid  the 
death. 

Uncomplicated  cancerous  disease  does  not  of  itself  produce 
fever.  Fever  is  observed  in  the  course  of  some  coses,  but  it 
is  usually  due  to  complications  which  have  arisen ;  localised 
abscesses  near  the  new  growth,  peritonitis,  or  some  in- 
flammatory condition  of  the  lungs.  In  those  cases,  which 
have  been  the  subject  of  fever  during  life,  one  or  other  of 
these  conditions  is  usually  found  after  death.  The  remaining 
synipboms  due  to  the  effect  of  the  growth  on  the  body  are 
classed  under  the  lieading  of  cachexia,  tlie  main  features  of 
which  are  wasting,  muscidar  weakness,  and  anii'mta.  Auieraia 
varies  with  the  extent  and  increase  of  the  malignant  disease, 
and  in  its  advanced  stage  the  peculiar  waxy  pallor  of  the  skin 
in  general  is  produced,  with  sonietimes  an  earthy  tint;  a 
w^axy  pallor  which  in  many  cases  is  not  unlike  that  observed 
in  pernicious  anaemia.  Associated  with  it  there  is  an  anxious 
expression  of  the  face  due  to  the  pain  from  which  the  jmU ent 
suffers.  Tlie  weakness,  slight  at  first,  gradually  increases,  and 
is  associated  with  myotatic  irritability.  The  wasting  is  \vith 
the  anicmia  and  weakness  characteristic  of  malignant  disease ; 
and  it  is  general,  the  fat  disappearing  and  the  muscles  l»ecoming 
thin  and  flabby.  Not  un frequently,  however,  a  fair  quantity 
of  subcutaneous  fat  is  present  at  the  time  of  death,  even  when 
there  has  been  great  wasting  of  the  muscles.  The  other  signs 
and  symptoms  of  the  effect  of  the  gi'owih  are  special,  that  is, 
are  due  to  the  effect  of  the  growth  on  the  organ  invaded. 

(3)  Signs  ami  Sipnptoms  of  the  CofnpUeatwns. — Malignant 
growths  wdien  they  affect  a  hollow  viscus,  such  as  a  part  of 
the  alimentary  tract,  are  specially  liable  to  be  invaded  by 
micro-organisms;  this  occurs  more  particularly  when  the 
growth  ulcerates.  Invasion  takes  place  through  the  base  of 
the  cancerous  ulcer,  which  may  be  very  tldn  when  it  affects  a 
hollow  viscus ;  or  it  may  take  place  through  an  acute  ulcer 
formed  at  the  side  of  the  cancerous  growth,  or  even  some  dis* 
tance  from  it,  when  this  causes  obstruction  of  the  passage. 
This  acute  ulcer  is  due  to  bacterial  infection  and  the  reten- 
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tiim  of  the  oooteiiU  of  the  gut  The  peifontioii  of  nieh 
ulcer  iiMiy  oocttr.  Acoofdtng  as  ooe  or  other  of  these  erenta 
happens  there  mef  be  a  loMiliiiwl  abecess  fbfnsed  near  the 
caiiceroQS  growth,  or  there  msjr  be  a  difliiDe  ifiBammatioii,  or 
a  localised  gangreae.  Instances  of  these  may  be  cited  in  the 
caae  of  tnaligoant  disease  of  the  uterus  causii^  pyoealpanx  \ 
maliguaot  disease  of  the  stomach  causiDg  loealiaed  abeoeas 
near  tiie  growth;  and  malignant  diaeaae  of  the  laiynx  or 
assophagus  causiog  localised  gangrene.  Other  acute  aSections 
are  frequently  observed  in  malignant  disease ;  these  are  both 
polmanary  and  iutestinaL  Poeumonia  and  bronchitis  are  not 
infrequently  the  immediate  cause  of  death,  and  acute  diarrhcea 
due  to  bacterial  decomposition  or  infection  in  the  intestines 
may  also  be  the  immediate  cause  of  death,  not  only  in 
cases  of  cancer  aflccting  the  alimentary  tract,  but  in  cancer 
of  any  part. 

(4 )  dmru  ami  Duration  of  Cancerous  Disease.— Tlie  course 
of  maligijant  disease  is  progressively  downwards.  There  are 
intervals,  however,  of  remission  of  the  symptoms  brcmgbt 
alH>ut  either  by  operation,  by  the  improvement  of  the  patiejit's 
generul  condition,  or  by  remedying  the  functional  defects  pro- 
duced by  the  growth*  The  intervals  of  relief  wliich  are 
afforded  by  operation  vary  in  length  and  need  not  be  discussed 
here,  but  they  are  chiefly  observed  in  cases  of  external  cancerijH 

Tlie  duration  of  cancerous  disease  varies  somewhat ;  wheiTTJ 
it    aHects   an    iutenial    organ   and  a   vital   one,  such    as   the 
stojnault  or  tlie  liver,  the  average  duration  may  be  put  down 
at  eighteen  months  or  two  years. 

Causes  of  Death. ^ — -Patients  who  are  the  subjects  of 
mulignant  disease,  in  the  majority  of  cases,  show  at  the  post- 
mortem examination  large  primary  or  secondary  growths. 
l>uath  may  also  be  caused  by  local  accidents  in  the  primary 
or  secondary  growths,  for  example  by  haemorrhage,  by 
bacterial  infection  producing  abscesses  or  causing  gangrene, 
or  by  the  pmssure  of  the  growth  on  important  vessels. 
In  not  a  few  cases,  however,  death  occurs  from  remote  com- 
plications, either  from  those  mentioned  above — pneumonia 
and  i)ron€hitis — or  fiom  the  results  of  fatty  degeneration  of 
the    heart  as   shown   in  cardiac  failure,  or  in  tira^mia    &om 
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granular  contracted  kidney.  In  some  cases,  tlierefore,  at  the 
post-mortem  examination  the  size  of  the  growth  may  he  in- 
significant when  these  diseases  of  the  heart  and  kidney  are 
found,  and  this  is  especially  so  in  the  case  of  malignant 
disease  of  the  breast,  tongue,  or  cervix  uteii 

Syniptams  of  Mali^natU  Disease  as  it  affects  the  Stmnaeh — 
These  show  an  infinite  variation.     The  chief  point  to  he  borne 
in   mind   is   that   they   consist   in    the  association   of  gastric 
symptoms  with  those  of  malignant  disease  which  have  just 
been  considered.      The  symptoms  of  cancer  of  the  stomach 
may  be  at  first  slight  and  limited  to  indefinite  "  dyspeptic  *' 
symptoms,    but    although    these    slight    symptoms    may    not 
in  some  cases  alter  greatly  in  character  during  the  course  of 
the    disease,   yet   associated    with    them    are    the    progressive 
symptoms  of  malignant  disease.     In  the  majority  of  cases,  how- 
ever, the  early  dyspeptic  symptoms  pass  into  symptoms  of  a 
more  definite  nature  which  are  associated  with  the  eflect  of 
the  new  growth  on  the  functions  and  structure  of  the  stomach. 
These  typical  symptoms  are  local  pain,  vonjiting,  and  hiemate- 
mesis.      A   ty^^ical   case  of  cancer  of    the  stomacli  may  be 
described  as  follows: — The  patient,  male  or  female,  middle-aged, 
and  not  uncommonly  with  a  history  of  previous  good  ht*alth, 
commences  to  sutler  from  symptoms  of  indigestion  of  food,  the 
chief  signs  of  which  are  loss  of  appetite,  which  may  be  extreme, 
some  nausea,  and  pain  in  the  chest  after  eating.     For  some  time 
the  symptoms  remain   in  this   stage,   perhaps   not  improving 
or  getting  worse,  but  the  effect  of  the  symptoms  is  out  of  pro- 
portion   to   their  severity ;    that  is,  the  patient  gets  weaker, 
wastes,  and  gets  paler,  while  there  is  no  physical  sign  of  organic 
disease   in   the   thorax  or  abdomen,  and   no  renal   disease  to 
account  for  the  effect  on  the  general  nutrition.     Vomiiiog  may 
now  occur,  irregular  in  its  onset,  and  not  definitely  associated 
with  the  ingestion  of  food ;  the  vomit  containing  an  excess  of 
organic  acids,  cliiefly  of  lactic  acid.      On  inflating  the  stomach 
with  gas  it  is  found  tliat  it  is  dilated,  passing  below  the  um- 
biUcns,  and  into  the  axillary  region.     Epigastric  pain  is  now 
not  infrequently  emphasised,  not  aggravated  in  any  way  l>y  the 
taking  of  food,  but  continuous  and  of  a  lancinating  character. 
Pain  from  this  time  onwards  is  continuous,  being  frequently 
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exaggerated  in  paroxysms.  At  this  time,  or  it  may  be  later 
or  earlier,  a  tamour  of  the  epigastrium  is  discovered  over  the 
pyloric  regioD,  or  over  the  mid-region  of  the  stomach ;  at  first 
it  is  suspected  only  by  the  presence  of  an  area  of  increased 
resistance — ^later  on  it  is  shown  by  the  presence  of  nodules,  or 
of  a  large  nodular  mass.  The  patient  is  now  in,  what  has 
been  called  above,  the  second  stage  of  malignant  disease,  that 
is,  a  stage  of  the  fully  developed  disease  in  wldch  in  addition 
to  the  symptoms  that  have  been  mentioned  referable  to  tbe 
stomach  the  weakness  and  tlie  waxy  ana*mia  of  malignant 
disease  are  present.  From  the  middle  stage  onwanL^  the 
condition  of  the  patient  varies.  Hi^morrhage  from  the 
stomach  is  a  varying  symptom,  and  usually  the  chief  signs 
are  those  due  to  the  progressive  growth  of  the  tumour,  and 
the  dilatation  of  the  organ  associated  with  bacterial  fermenta- 
tion of  the  food.  The  patient  gradually  sinks,  becoming 
weaker  and  weaker,  and  death  occurs  from  exhaustion,  from 
luemorrhage,  or  from  the  incidence  of  an  inflammatory  disease. 

It  is  necessary  now  to  discuss  the  symptoms  of  cancer  of 
the  stomach  in  more  detail 

Anorexia. — Loss  of  appetite  is  an  important  symptom  in 
cancer  of  the  stomach,  inasmuch  as  it  constitutes  one  of  the 
distinguishing  features  from  ulcer.  In  ulcer  the  appetite 
is  not  lost,  it  may  even  be  inci-eased,  and  indeed,  although 
patients  say  that  they  cannot  eat,  this  is  due  to  the  fact 
that  they  are  afraid  to  eat  owing  to  the  pain  produced. 
According  to  Brinton,  loss  of  appetite  is  present  in  85  per 
cent  of  the  cases  of  cancer  of  the  stomach.  It  is  a  variable 
symptom  as  regards  its  onset ;  it  usually  appears  early  in  the 
case,  but  it  may  be  late,  and  in  the  last  stage  of  the  disease  it 
is  usually  well  marked.  The  loss  of  appetite  is  no  doubt 
greatly  aflected  by  the  treatment  of  the  patient. 

TomjH€, — ^The  tongue  presents  a  varied  appearance,  it  is 
sometimes  thickly  coated,  but  is  usually  broad,  pale,  flabby, 
tooth-indented,  and  covered  with  a  light  fun 

Pflti/L— -Pain  in  cancer  of  the  stomach  ia  present  in 
92  per  cent  of  the  cases  (Brinton).  It  is  lancinating  in 
character ;  but  this  varies  somewhat,  as  it  may  be  dull  and 
gnawhig,  or  may  consist   simply  of  a  sense  of  weight  and 
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oppression  and  tightness.  Its  seat  is  in  the  epigi\striuni  and 
is  both  local  and  diffuse;  it  is  most  intense  over  the  growth 
itself  and  spreads  over  the  stomach  region.  Like  the  pain  of 
ulcer  it  may  spread  through  to  the  back  and  be  folt  in  tho 
lower  dorsal  region  on  the  left  of  the  spine ;  this  is  said  to  lui 
especially  the  case  in  cancer  affecting  the  lesser  curve  and  tho 
posterior  surface  of  the  organ  (Brinton).  Tfie  pain  is  associ- 
ated with  local  tenderness,  the  degree  of  which  varies  greatly 
in  different  cases.  As  a  rule  it  is  indefinite,  tho  local  tender- 
ness that  is  elicited  on  the  manipulation  of  the  tumour  Ixiiiug 
most  commonly  found  over  the  pyloric  region  ;  but  in  hoiuo 
cases  there  is  a  more  defined  local  tenderness,  and  this  in 
associated,  according  to  Brinton,  with  ulceration  of  the  growth. 
This  sign,  however,  cannot  be  relied  on  for  the  diagnosiH  of 
ulcei-ation  of  the  growth.  The  pain  differs  from  that  of  uI(mt 
(1)  by  the  fact  that  it  is  not  related  to  the  ingestion  of  food  ;  (*J) 
it  is  more  or  less  continuous  and  but  rjirely  shows  tli(^  delin<Ml 
localisation  of  the  seat  of  pain  and  of  tenderness  as  in  (;aNeH  of 
ulcer;  and  (3)  it  is  not  to  so  great  an  extent  reliev(Ml  by 
vomiting. 

Voinitiiuj. — Vomiting  occurs  in  87  per  cent  of  the  caseM. 
Its  causes  are,  first,  the  presence  of  the  growth  in  the  stonuuih 
wall,  and,  secondly  and  chiefly,  the  presence  of  dilatation  of  the 
organ.  It  is  also  present  in  contraction  of  the  HiouiwM  due 
to  cancerous  cirrhosis.  Vomiting  is  chiefly  a  synipt/^ni  of 
malignant  disease  of  the  fiylorus  in  which  there  in  dilatation 
of  the  organ  and  great  delay  of  food  in  the  HUnuath  with 
bacterial  fermentation.  The  chief  chara/;tf;ristic  of  vomiting 
in  cancer  is  that  it  is  irregular,  Ijearing  no  direct  relation  to 
the  ingestion  of  food,  especially  when  there  is  great  dilatation. 
Moreover,  it  gives  no  relief  to  the  j>ain,  and  in  this  i^^/int  diffen^ 
greatly  from  the  vomiting  of  gastric  catarrh  and  of  n\t'Mr. 
The  vomited  matters  almof^t  invariably  8how  the  \mAnt'Xn  of 
bacterial  fermentation,  that  i«5,  chemically  they  are  ver>'  a^;id 
and  contain  no  free  hydrochloric  a/:'id,  but  a  larj{e  ar/iount  of 
oiganic  acids,  lactic,  a/y^tic  or  butyric;  they  f/jstX^iu  h\>o 
peptones  and  undigested  frx/i,  and  Uiv:v^'jf\/ifja\\y  >,how  b/^e 
numbers  of  heLdenA  and  sarciua  and  ';eUi5  in  varjoa*,  ^iW//^,  of 
degeneration.     It  is  iiLj/A«bk  to  diagu^^w?  lli^    \/tvA^ii/ji    of 
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of  weight  is  very  slight  and  is  soon  lost  again.  In  other  eases 
the  emaciation  is  rapid  and  progressiva  The  gain  of  weight 
during  treatment  may  be  as  much  as  six  or  seven  pounds, 
and  is  due  to  the  fact  that  the  functional  disorder  of  the 
Btomach  is  remedied,  and  the  patient  can  assimilate  more  food 
than  he  has  previously  done ;  this  is  accomplished  by  proper 
dieting,  by  rectal  feeding,  or  by  the  treatment  of  the  dilated 
stomach  and  of  bacterial  fermentation.  The  total  loss  of  weight 
during  the  whole  course  of  disease  of  the  stomach  varies.  No 
exact  figures  can  be  given,  and  some  subcutaneous  fat  may  still 
be  present  when  the  patient  dies  or  it  may  be  quite  absent, 
but  the  total  loss  of  weight  during  the  course  of  the  illness 
may  be  as  much  as  forty-two  pounds. 

The  general  symptoms  other  than  wasting  have  already 
been  discussed  under  the  heading  of  the  symptoms  of  malig- 
nant disease  generally  (p,  473).  There  remains  now  only  to 
consider  the  condition  of  the  bowels  and  the  urine. 

The  Imvth  are  usually  constipated.  Diarrhcea  occurs  in 
about  35  per  cent  of  the  cases.  It  has  been  ascribed  to  the 
acrid    dischargees   from    the   cancerous   tumour    irritatintr    the 

o  o 

intestine,  but  it  has  at  least  two  other  causes,  viz.  the 
expulsion  of  the  foul  contents  of  the  stomach  in  bacterial 
fermentation  into  the  small  intestine,  and  the  setting  up  of 
bacterial  decomposition  of  its  contents.  It  may  alter- 
nate witli  constipation  as  in  simple  fu notional  disorder  of  the 
stomach.  MeliBua  is  not  a  common  symptom,  but  may  be 
present  when  there  is  profuse  hsemorrhage. 

The  li^rim  shows  no  great  change  from  the  normal  except 
in  cases  of  dilatation  and  bacterial  fermentation,  in  which  there 
is  an  increase  in  the  ethereal  hydrogen  sulphates,  an  increase 
in  the  amount  of  indigo* forming  substances,  and  frequently 
also  albumosuria  (Chapter  IV.  p.  119). 

Physical  Examination. — The  methods  of  physical  examina- 
tion are  the  same  as  those  employed  for  ulcer,  viz.  iuspectiou, 
palpation,  percussion,  and  auscultation.  But  two  other  methods 
are  of  great  value  in  the  investigation  of  the  stomach  in  cases 
of  cancer,  \'iz,  inflation  of  the  stomach  in  Ciises  of  dilatation 
(Chapter  XIV.  p.  38 7),  and  the  use  of  a  test-meal  to  determine 
the  activity  of  the  digestive  process  (Chapter  V.  p.  149). 


At2  CjLXCEJ:  01  TBZ  HT'lISJ^UH. 

^ji  i^jf/i  ii.  nil*:  ',»j-£3iU.  m'.'  d*Jii«nidiit  lilt  lauooc  of  ixcruiii: cu 
^M  hv:i^iiJbi   OLiiriii^   dij^ssDCfUL.  e2iC  "^  jvmeu'Jt  of  "nftnvH^^' 

(\  f    OfMJSr  ^Jt?i//¥^  P^iAj^M/.*^^.   T't'.\rr.:-j\rr  ni^r'  'f-V7j  If,^.y;:tBS-k"ii. — 

<fyw!y  r»?v^rfil  lij^r  «;j;iTJL»s  oi  diliiaik'U  -c-i  tij^  orisim  "rLi::!!  Sat.* 
l/^9»i  hlnauiy  fujly  ti'wcjihybfi  i^TiS^yj:!  XIV.  i.  so  iL&i  zhtj  i>de»i 
ii/A    1^?    fuitJj<rr  nkrrf^l    U>.     Ba:  :i  iiav  l^e  said    iLai  ia- 

;/J':;sl^    p;'w;i];.'::.'>:   o:    ::.•:  o.'.':v::-v:-   :.::   Tir. : :  ill.  : ::I v    ii    :ir: 

in   'j;l;iV:']    '-toj.s;x';z.    v.:::.    j^rri.a:  .•    •sMi.e   itcreasc-i    r-E-i:s:»:iL:e 

^:^;  O^y-;  ^//*  Co.n^'Ar  ifiti,  TiiiioA'Ty  tcit/t  or  r'ithorr  I'i'.r.'- 
t/ion  ;  (-i,)  WUhoot  JjiJatnfion. — Th'-  sy'iriacii  iiself  may  ion:;  a 
fjjinoiir,  'Iliift  o';':iir.s  in  'iiiiu**-  infiltration  with  cancer,  associ- 
ate;* I  Hi  it  i-  with  fihroi'l  infilti-ation  and  with  hyf^ertrophy  of 
th'j  niUHCiilar  coat.  The  physical  signs  obsened  are  the 
I'ollowin^^ : 

Jiuiptdion  shows  no  enlar;:einent  of  the  abdomen,  no 
dihit^'d  vcinK  on  tlio  surface.  r^iJiKUioa  reveals  an  oblong,  firm, 
and  uniform  mass  stretcliin;^  from  the  left  hypochondriuui 
jir:roHs  the  epi^^'astrium  towards  the  umbilicus;  or,  in  other 
rasrjs,  an  almost  transverse  oblong  mass,  the  lower  edge  of 
whi'h  is  firm  and  rounded,  the  upper  edge  being  ill-defined. 
The  tumour  is  frequently  tender.     The  size  and  distinctness  of 
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the  tumour  m«ny  vary  from  time  to  time»  according  to  the 
amount  of  food  in  the  organ. 

Infiation  of  the  stomach  produces  no  dilatation  of  the 
organ,  and  may  cause  great  epigastric  pain  and  distress. 

Percussion, — The  note  over  the  tumour  is  usually  dull 
but  on  deep  percussion  a  tympanitic  resonance  may  be 
elicited. 

Auscultation. — On  listening  over  the  stomach  when  the 
patient  drinks  water  the  fluid  may  he  heard  to  enter  the 
organ  with  a  splash  as  in  a  dilated  stomach. 

Lastly,  the  tesi-nmd  shows  diminished  digestion  of  food, 
the  presence  of  a  diminished  quantity  of  hydrochloric  acid,  and 
an  excess  of  the  acids  of  bacterial  fermentation,  lactic  acid 
especially.  A  similar  tumour  is  formed  by  a  thickened 
omentum  and  by  non-cancerous  cases  of  cirrhosis  ventriculi 
(Chapter  XIV.),  From  tliickened  omentum,  the  stomach 
tumour  is  distinguished  by  the  results  of  inflation  and  by  the 
splash  heard  on  auscultation  (p.  491). 

(b)  L<>calistii  Tumofirs  of  tlw  Stoynx^ch,  and  Tunwurs  vnth 
JJilcUatioH  of  the  Organ, — Localised  stomach  tumours  may 
be  discovered  in  various  parts  of  the  organ»  commonly  at  the 
pylorus,  but  also  along  the  lesser  curve  and  in  the  cardiac 
region.  Most  of  these  tumours,  especially  those  at  the 
pylorus,  are  associated  with  dilatation  of  the  organ ;  but  as 
the  physical  signs  of  dOatation  have  already  been  fully 
discussed  (Chapter  XIV.)  attention  will  now  be  confined  to  the 
solid  tumours  afiecting  only  part  of  the  organ.  Such  tumours 
have  certain  common  characteristics.  The  size  varies,  but 
they  are  hard  and  irregular ;  they  are  movable,  tender,  and 
sometimes  move  on  deep  respiration.  They  vary — especially 
tumours  of  the  pylorus— from  day  to  day  as  regards  their 
position  and  the  ease  with  which  they  may  be  felt,  and  the 
eflect  of  intlation  of  the  organ  is  fre<iuently  to  obscure  the 
physical  signs  of  the  tumour. 

Tumours  of  the  Pt/iorus. — Inspection  gives  no  evidence  of 
the  pyloric  tumour.  By  palpation  the  mass  is  felt  in  the 
pyloric  region  towards  tlie  right  hypochondrium.  above  and  to 
the  right  of  the  umbilicus.  This  is  the  usual  position  of  a 
pyloric  tumour;  hut  it  may  be   under  the  liver  within  the 
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costal  margiD 
region,   or   it 


and   be   discovered  only 
may  be  lower  down  in 
situated  near  tlie  umbilicus  or  even  below  it. 
the  tumour  varies;  iu  some  cases  it  is  fixed 
but  in  not  a  few  cases  it  is  movable  with  the 
with    the   position  of  the   patient,  and  may 
movability,  over  a  radius   perhaps  of  4  or   ; 


as  a  fuhiess  in  that 

the    abdomen,   l»eing 

The  mobility  of 

in  one  position, 

hand  and  altere 

exhibit  extreme 

inches.     These 


very  movable  tumours  are  always  situated  at  the  pylorus,  and 
there  are  no  other  tumours  in  the  upper  part  of  the  abdomen 
which  exhibit  this  physical  sign,  with  the  exceptiuu  of  movable 
kiduey.  Not  infrequently  the  tumour  moves  with  respiration, 
descending  on  deep  inspiration,  but  not  being  afiected  much 
by  expiration.  If,  however,  the  tumour  is  attached  to  the 
liver  it  moves  downwards  in  iuspiration  and  upwards  iu 
expiration.  It  is  hard  and  tender,  and  varies  in  size  from  a 
mere  nodule  to  a  mass  the  size  of  a  fist  or  lamer. 

A  valuable  sign  in  tumours  of  the  pylorus  is  the  gurgling 
of  gas  through  the  tumour,  which  may  be  brought  about  by 
manipulation  of  the  stomacli ;  this  is  frequently  observed  even 
before  inflation  of  the  stomach.  The  results  of  inflation  on 
the  pyloric  tumour  is  to  obscure  its  pliysical  signs  or  altogether 
to  obliterate  them.  Sometimes  they  are  pulsatile,  a  quality 
which  is  given  t^  them  by  tlje  proximity  of  the  aorta. 

2.  Tumours  of  the  lesser  curve  are  discovered  by  palpation, 
and  are  felt  as  a  nodular  mass,  varying  in  extent,  and  situated 
across  the  abdomen  just  above  tlie  umbilicus,  when  tiie 
stomach  is  dilated  and  descends  in  the  abdomen.  The  tumour 
descends  on  deep  inspiration,  but  does  not  move  upon  expira- 
tion. As  regards  hardness  and  tenderness,  it  presents  the 
same  characters  as  the  pyloric  tumour,  and  inflation  of  the 
stomach  demonstrates  the  position  of  the  tumour  with  regard 
to  the  stomach  which  lies  below  it. 

Tumours  of  the  Cardiac  Regimi, — These  are  of  two  kinds : 
as  to  wdiether  they  are  round  the  cardiac  orifice  causing 
stenosis  or  diflused  over  the  cardiac  pouch.  In  the  first  case 
the  stomach  is  small,  the  abdomen  is  not  distended,  and  there 
is  no  tenderness  over  the  epigastric  region.  The  passage  of 
the  sound  shows  obstruction  to  entering  the  stomach,  and 
particles  of  the  tumour  may  be  removed  by  the  sound  which, 
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microscopically  examined,  will  clear  up  the  case.  The  physical 
signs  geoemlly  are  tliose  of  cancer  of  the  lower  part  of  tlie 
CESophagus;  regurgitatioQ  of  food  occurring,  not  infrequently 
containing  blood,  especially  after  the  passage  of  the  sound. 
The  regurgitated  licpiiil  consists  of  undigested  food,  and 
contains  no  free  hydrochlorie  acid  and  no  peptone  (see 
Chapter  V.).  In  the  second  case  where  the  tumour  is  diffused 
over  the  cardiac  pouch,  it  is  felt  as  an  irregular  nodular  nuisa 
in  the  left  hypochondrium,  its  position  being  more  a<jcurately 
defined  in  relation  to  the  stomach  by  inflation  of  the  organ. 
Palpation  and  percussiun  will  show  the  tumour  passing 
under  the  margin  of  the  left  ribs  ancl  thus  simulating  a  splenic 
tumour  This,  however,  is  a  rare  condition,  and  in  many  cases 
tumours  of  the  cardiac  region  cannot  be  discovered  by  external 
physical  signs. 

The  tumours  which  have  just  been  discussed  are  discovered 
as  small  nodules  or  as  larger  nodular  masses.  The  size  of  the 
tumour  discovered  by  palpation  is  no  criterion  of  its  actual 
size  ;  as  after  death  such  tumours  are  always  found  to  be  larger 
than  physical  examination  of  the  abdomen  has  shown.  In  not 
a  few  cases  there  is  no  distinct  nodular  tumour,  but  a  great 
increase  of  resistance  over  one  part  of  the  stomach,  especially 
near  the  pylorus,  W'hich  from  the  signs  cannot  be  diagnosed  as 
a  new  growth.  In  other  cases,  especially  in  growths  on  the 
postarior  wall,  no  tumour  is  felt  during  life  (Fig  56). 


Symptoms  of  Complications. 

1.  Sen&tvdaTy  growths  occur  in  the  liver,  the  peritoneum, 
and  the  lungs.  They  also  occur  in  the  retro-peritoneal 
lymphatic  glands,  but  the  enlargement  of  these  glands,  as  a 
rule,  gives  no  physical  sign  duriug  life. 

When  secondary  growths  occur  in  the  liver,  the  organ 
is  enlarged  irregularly,  and  a  well-defined  tunmur  may  be 
discovered  on  the  upper  surface  of  the  organ  in  the  right  or 
left  lobes,  or  the  edge  of  the  liver  may  sliow  definite  nodules. 
Some  of  the  nodules  may  be  umbilicated,  and  they  are  painful 
and  tender.  In  its  connection  with  cancer  of  the  stomach  it 
may  be  said  that  irregular  enlargemeut  of  the  liver  in  some 
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CMM  14  the  onlr  pimieftL  mapL  •^basved  dnmqp  Ii& — cfift 
cane  in  du^Dmnd  as  aaeaf  cBncer  of  die  fires;  and  aniK 
9i»iMmlfr  it  if  dsMQfvasd  dar  die  ^ixiwdi.  in.  tfae  fiver  wa» 
^combrr  t»  priaHXT- diifla»  in  die  aOBwdL  InsodLCHBH^ 
the  ^bioMdi  THoeilr  beeooKS  adhprmr  to  die  fiver  <aes 
DieilDmui,  pL  490. 

CfloeenMi  nodnlfli  in  die  pBnnf.iini  ^mrimfeey  tzi 
df  die  aCooMidi  xoef  be  imwii.  dnring  fiieanbr  Inr  i 
amr  die  ahdomea,  varying  in.  momt\  fane  in  some  isams  it  it 
MHKUtJBd  widi  die  devriopmait  of  anitBa^  winck  msf  be 
riif^  and  lunullv  is  »,  althrnigh  it  nwF  ain  be  wdl  mBkeiL 

Seeoncbuy  c^wdia  in  die  Iimg  axe  freqnftntJy  only  anall 
nodnl^n,  and  are  diaeovered  moidy  at  die  poK-max&an  esand- 
Aetiim.  They  may,  howevez;  ;;ive  physical  sgns,  nanaHy  at  die 
baae  of  die  Inng,  anch  as  defirient  nurvonent;  dnfnw^  and 
alteration  of  die  breadi  somidB,  widi  erepitarimiH 

iftecondaiy  depoaitB  aze  nanaHy  moat  evidoot  towaidB  the 
latter  end  of  die  diaeaae^  and  occnr  moat  fieqnently  in  the 
liver. 

2.  JoMmdm  OGcnxa  in  about  o^  per  cent  of  die  caaei^  hot  ft 
nflimlly  Jipp^wrs  towards  the  latter  end  of  the  case,  and  is  dne 
to  an  affection  of  the  .ilands  nejir  the  pyloma  or  to  disease  of 
th<*,  livftr  it^elf.  \\\  ^ome  caaes  the  jaiim lice  diminishes  towards 
the  f'j\(\  of  life,  hut  it  does  not  generally  disappear  altogether. 

:*.  ^fUh.wn,  of  the  le<:fa  occurs  in  about  12  per  cent  of  cases, 
/ind  i.^  n.snally  due  to  the  general  condition  (anaemia)  of  the 
pati^Tit.  ft  may,  however,  be  due  to  pressure  on  the  inferior 
vr-.na  cava  or  to  thrombosis  of  that  vein. 

4.  ji^jftn^JiMJi  and  othj^r  Cow  pll  cat  urns,  —  Abscesses  are 
fr^'/jiu^ritly  small  and  only  discovered  at  the  post-mortem 
ftxarriination,  hut  a  large  subphrenic  abscess  arising  from 
j»*^TfoTaMori  may  l>e  formed.  The  signs  of  this  have  already 
Ujf.ri  f^>riftidcrerl  (see  Chapter  XV.  p.  446). 

TJk!  fiympt^>ms  of  the  other  crjmplications  of  carcinoma 
i\viu\  lutt  }Ki  considered  in  detail  Pneumonia  and  bronchitis 
uuiy  (xumr  towards  the  end,  and  the  physical  signs  of  fatty 
d^'«(!n(!ratioTi  of  the  heart  may  l)e  shown  in  dilatation  of  the 
Mi  vijiitricln  and  in  increased  frequency  or  irregularity  of  the 
cardim'.  rhythm.     Albumin  in  the  urine  may  indicate  the  pre- 
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seuce  of  renal  disease,  but  BOt  infrequently  renal  disease  is 
naly  discovered  at  the  post-mortem  examination.  The  presence 
of  cardiac  degeneration  and  renal  disease  constitute  a  danger 
in  all  cases  of  malignant  disease,  which  must  be  borne  in 
mind. 

CouBSE,  Duration,  and  Prognosis. 

Cimrse  of  the  IHsease, — The  course  of  cancer  of  the  stomach 
is  one  of  downward  progression,  as  in  all  cases  of  malig- 
nant disease  which  are  not  treated  by  operation.  The 
symptoms,  however,  are  not  continuous ;  the  pain,  for  example, 
frequently  diminishes  towards  the  end  of  the  disease,  vomiting 
and  litematemesis  vary,  and  the  appetite  may  be  regained  to  a 
certain  extent*  Improvement  may  be  noticed  from  time  to 
time,  an  improvement  which  is  chiefly  due  to  tlie  treatment  of 
the  functional  diBturbances  of  the  stomach.  Thus  by  counter- 
acting bacterial  fermentation  of  the  food,  by  camful  methods 
of  feeding,  and  by  the  use  of  remedies  which  increase  the 
digestive  power  of  the  organ,  patients  may  improve  and  gain 
in  weight  The  chief  symptoms  of  the  disease  are  still  present, 
but  by  dieting  and  the  improvement  of  the  digestion  more 
food  is  assimilated,  and  the  loss  of  weight  is  prevented.  It  is 
important  to  remember  this  point,  as  it  is  not  infrequently 
considered  that  when  cancer  affects  the  stomach  the  loss  of 
weight  must  be  a  continuous  one. 

Duration  and  Frofifiosis  of  th€  Disease, — No  recovery  is 
possible  in  cancer  of  the  stomach.  The  disease  lasts  a  varying 
time  ;  it  may  kill  rapidly  within  a  few  months,  or  death  may  be 
delayed  twelve  months  or  even  as  long  as  thirty-six  months  from 
the  onset  of  the  symptoms.  The  average  dnmtion  is  probably 
about  eighteen  months.  No  prediction  can  be  made  as  regards 
the  time  which  any  individual  case  will  last,  the  duration  depend- 
ing on  factors  which  cannot  be  always  discovered  by  clinical 
means ;  such,  for  example,  as  the  rapidity  of  the  growth.  The 
prognosis  as  regards  duration  is,  however,  influenced  by  the 
condition  of  digestion,  and  by  the  presence  or  absence  of 
complications.  In  some  cases  the  digestion  of  food,  although 
not  good,  is  possible  to  a  certain  extent ;  whereas  in  others^ 
when  there  is  stenosis  of  the  cardia,  difluse  infiltration  of  the 
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A  wwpirinn  of  cBnoer  of  m  inqiartiiit  argftn  arises  when 
a  pasieni  of  xniddk  ase.  or  hprand,  there  is  progressive 
nfiBB.  and  BTUffmis  withcmt  fever,  and  where 
i£^  HP  asn  of  wascing  dtseaae  eteewhere,  snch  as  taber- 
dnnnir  svnal  diBone,  and  diabetes.  In  such  a  case 
oomfaanasian  cf  feyixcpfiams  which  has  been  described  as 
of  a  inaBgnanT  pvwth  must  be  bonne  in  mind,  as  in 
of  asT  sign  of  other  wasting  disease,  they  are 
of  canoer  of  an  imjKfltant  aigan.  The  difficnl^ 
in  locashu;  ihe  mahgnant  disease,  as  to  whether  it  is  in 
Hie  ficomach  or  in  any  other  of  the  abdominal  organs.  In 
BOiat^  t'Ases  nuLipiLLT  ^J.iiiease  of  the  stomach  is  shown  by 
no  jcysi.^il  sip:?  :-  i:ir  £l»domeii.  but  is  associated  with 
indrlriTt  iTfT>fi»ii:  fTiLT«:o:iis.  there  l»emg  no  great  epigastric 
pain  and  no  li.^ma: tmesis.  In  such  cases,  the  diagnosis 
erf  CADC'r'T  of  the  si.'ma^h  must  be  a  tentative  one,  but  the 
followii:^  point?  desene  consideration.  Cancer  of  the  stomach 
is  pi\^lidMe  if  ihe  symptoms  are  out  of  all  proportion  to  the 
weakness,  anemia  and  wasting  present,  if  they  have  had  a 
definite  origin,  if  loss  of  appetite  is  a  prominent  symptom,  and 
if  the  examination  of  the  process  of  digestion  by  means  of  a 
test -meal  shows  that  there  is  a  deficiency  in  the  secretion  of 
hydrochloric  acid,  and  an  excessive  amount  of  lactic  acid  is 
present. 

It  cannot  be  too  clearly  stated  that  no  diagnosis  of  a  serious 
case  of  disease  of  the  stomach  is  possible  without  a  complete 
examination  of  the  body,  more  especially  of  the  thorax,  of  the 
abdomen  and  pelvis,  and  of  the  urine.  As  important  as  an  ex- 
amination of  the  stomach  are  the  ordinary  methods  of  examina- 
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tion  of  these  parts.  Tlie  effect  of  cancer  of  the  stomach  on 
the  process  of  digestion  is  usually  well  marked,  and  cau  only  be 
determined  by  a  chemical  examination  of  the  vomited  matters, 
or  by  tlxe  use  of  a  test-meal  in  the  uiauner  previously  described. 
There  does  not  appear  to  be  any  reason  why  the  contents  of 
the  stomach  should  not  be  examined  as  frequeutly  and  carefully 
as  the  urine.  In  the  diagnosis  of  Bright  s  disease  the  examina- 
tiou  of  the  urine  genei-ally  gives  important  results  and  is 
essential,  but  some  cases  of  Briglit's  disease,  for  example  the 
gi'anular  contracted  kidney,  may  be  diagnosed  without  an 
examination  of  the  urine,  and  albuminuria  may  be  absent. 
Similarly  with  the  cancer  of  the  stomach,  some  cases  can  be 
diagnosed  by  the  symptoms  and  physical  signs  in  the  abdomen 
and  some  cannot ;  and  in  these  latter  cases  the  exanunation 
of  the  process  of  digestion  and  the  stomach  contents  is  not 
only  of  very  great  value  but  is  essential  for  the  diagnosis. 

DiagTwm  of  Cases  mih  "tio  Tumour  hit  ivith  Dilatation 
0/  the  Organ. — These  cases  often  present  great  ditliculty  in 
diagnosis,  inasmuch  as  cases  of  simple  and  permanent  dilatation 
due  to  catarrh  or  old  ulcer  are  associated  with  tlie  same  train 
of  symptoms  as  cancer  of  the  stomach  and  dilatation,  and  may 
indeed  end  fatally  by  exhaustion,  the  actual  condition  being 
discovered  only  after  deatlu  In  this  case  the  application  of  a 
test-meal  is  not  of  gi-eat  ciiagnostic  value,  inasmuch  as  in  simple 
dilatation  there  is  a  dimimshed  digestive  activity  and  frequently 
bacterial  fermentation  of  the  food.  In  some  of  these  cases, 
therefore,  a  diagnosis  of  cancer  is  not  possible  when  the  patient 
is  first  seen  or  even  after  some  weeks'  observation,  but  in  other 
cases  it  is  possible  by  a  consideration  of  the  following  points. 
In  the  first  place,  when  tlie  dilatation  is  due  to  subacute 
catarrh  of  the  stomach,  although  the  general  symptoms  may  be 
very  severe  and  auiumia  well  market!,  there  is  gx'eat  excess  of 
mucus  in  the  stomach  as  shown  by  the  vomit,  and  mucus  may 
1  ►e  passed  in  the  motions ;  there  is  no  hfematemesis  and  the 
patient  soon  improves  under  treatment,  1 1  may  be  that  in 
some  of  these  cases  suffering  from  catarrh*  a  malignant  growth 
is  the  primary  affection,  but  in  the  absence  of  a  tumour  this 
cannot  be  diagnosed. 

Secondly,  c^ses  of  simple  dilatation  may  be  distinguished 
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of  the  symptoms  of  malignant  disease  is  an  important  diagnostic 
sign,  and  the  absence  of  symptoms  directly  referable  to  the 
stomach  is  also  a  point  to  be  noted.  Malignant  disease  of  the 
pancreas  most  usually  occurs  in  the  head  of  the  organ,  the 
tumour  being  situated  to  the  right  of  the  pylorus.  This  is 
not  a  very  important  point,  however,  since  in  movable  tumours 
of  the  pylorus  the  mass  may  be  felt  in  the  position  of  the 
pancreas.  Inflation  of  the  organ  does  not  necessarily  reveal  a 
dilated  stomach  and  the  tumour  disappears.  In  this  case, 
however,  it  is  not  absolutely  certain  that  the  tumour  is  not  in 
the  stomach,  because  if  it  is  in  the  posterior  wall  of  the  organ 
it  will  also  disappear  on  inflation.  In  some  cases  of  pancreatic 
disease  the  stools  are  clayey  even  when  jaundice  is  absent, 
and  this  may  be  an  aid  in  the  diagnosis. 

Disease  of  the  Omentuvi. — Thickening  of  the  omentum 
occurs  both  as  the  result  of  tubercular  peritonitis  and  of 
malignant  disease,  chiefly  scirrhus.  The  conditions  of  the 
stomach  from  which  this  thickened  omentum  has  to  be 
distinguished  are  diffuse  carcinoma  of  the  organ  and  cirrhosis. 
In  both  the  physical  signs  are  somewhat  similar,  and  consist  in 
an  irregular,  nodular,  and  hard  mass  stretching  across  the 
abdomen,  ill-defined  at  the  right  and  left  extremities.  In  the 
case  of  the  stomach  the  mass  is  rather  higlier  than  in  the  case 
of  thickened  omentum.  This  is,  however,  not  a  point  of  great 
importance.  The  diagnosis  has  to  be  made  from  a  con.sidera- 
tion  of  the  following  points.  In  tubercular  peritonitis  the 
age  of  the  patient  may  settle  the  point,  since  tlie  disease  occurs 
in  young  adults;  although  it  may  occur  at  the  age  at  which 
cancer  is  frequent.  The  history  of  the  illness  may  be 
diagnostic ;  tubercular  peritonitis  running  a  very  chronic 
course,  often  practically  jjainless  and  frequently  associated 
with  diarrhoea  of  greater  or  less  severity,  and  with  fever  which 
may  be  very  irregular  in  type.  Lastly,  the  presence  of 
tubercular  disease  elsewhere,  e/j,  in  the  lungs,  is  imiKjrtant. 
The  combination  of  such  symptoms  indicates  the  diagnosis. 
In  cancer  of  the  omentum  the  symptoms  of  malignant 
disease  are  the  same  as  those  in  diffuse  carcinoma  of  the 
stomach  ;  the  diagnosis  is,  however,  made  chiefly  from  a  physical 
examination.     The  iK)sition  of  the  mass,  as  has  been  said,  is 
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not  of  veiy  great  importance  in  the  diagnosis,  nor  are  its  otke 
characteristics — ^its  irregularity,  hardness,  and  tenderness 
are  present  in  both  conditions.     But  a  diagnosis  may  be  ma<3 
either  from  the  presence  of  the  severe  stomach  symf^toms  whic^ 
liave  abeady  been  described,  or  from  the  results  of  inflation 
the  organ.     The  stomach  in  diffuse  cancer  cannot  be  inflat 
and  inflation  may  cause  great  pain,  whereas  in  cancer  of  thi 
omentum  the  stomach  can  be  inflated  unless  it  is  involved] 
by  the  disease,  and  the  inflated  stomach  lies  above  the  tumom 
and  not  below  it.     Dilatation  of  the  oi"gan  may  be  pra^n 
in  disease  of   the  omentum.       Examination  of   the   process] 
of  digestion  will  show  in  these  cases  of  diffuse  cancer  the  great 
diminution  in  the  secretion  and  activity  of  gastric  juice. 

Tujnours  of  the  Spleen. — ^Tumours  of  the  spleen  can  only  be 
mistaken  for  tumours  of  the  stomach  when  these  occur  as  a 
iliffuse  nodular  mass  over  the  cardiac  pouch.     In  such   case 
the  diagnosis  is  made  fix>m  the  following  considerations.     Grea 
enlargement  of  the  spleen,  which  is  the  only  condition  that 
be  mistaken  for  cancer  of  the  cardiac  end   of   the   stomachr^ 
occurs  in  adults  as  a  result  of  malaria  and  of  leucocythiemia. 
Id  the  case  of  malaria  the  history  of  ague  attacks,  and  frequently 
the  coincident  enlargement  of  the   liver,   will   serve   for   th 
dingnosis,  as  well  as  the  improvement  in  the  condition  of 
patient  as  regards  the  general  condition  and  the  size  of  tl 
splenic  tiimoui*  from  treatment    by  quinine  or  arsenic.     In'' 
leucocythitmia  the  condition  of  the  blood,  that  is,  the  diminu- 
tion in    the  amount  of  hii,moglobin  associated  with   the   gr 
increase    in    the   number  of  white  corpuscles    serves   for  th 
diagnosis.      In   leucocythfemia   it   must   be   remembered  tha 
hferaatemesis  may  occur,  but  the  examination  of  the  blo*jd 
sufficient     for     the    diagnosis    of    the     condition.        Primaii 
malignant  disease  of  the  spleen  is  unknown. 

Tumours  of  the  Stomach  iUelf, — It  has  been  stated  tha 
these  may  be  discovered  hj  physical  examination  either  at  the 
pylorus,  along  the  lesser  curve,  along  the  cardiac  pouch,  or  it 
the  body  of  the  organ,  and  they  are  felt  either  as  nodules  or  i 
diffuse  masses,  nodular  in  parts  and  tender.  A  large  tumout 
of  the  stomach  is  always  carcinoma. 

The  diagnosis  with  regard  to  pyloric  tumours  rests  between 
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simple  fibroid  stenosis  of  the  orifice  and  stenosis  due  to 
malignant  disease.  The  condition  is  one  that  is  not  always 
easy  to  differentiate.  Tyloiic  stricture  may  be  due  to  the 
contraction  of  an  ulcei\  either  of  the  simple  chronic  ulcer  or  of 
an  ulcer  produced  by  mineral  acid  poisoning ;  or  it  may  be 
due  to  malignant  disease,  either  to  a  scirrhus  surrounding  the 
orifice  or  to  a  fungating  mass  situated  near  the  pylonis.  The 
diagnosis  has  to  be  made  from  the  following  considerations  •, — 
The  presence  of  the  symptoms  of  malignant  disease  may  at 
once  diagnose  malignant  stricture  from  fibroid  stricture  ;  but 
in  fibroid  stricture  thei-e  may  be  great  emaciation  owing  to  the 
star\'^ation  of  the  patient,  and  antemia  may  be  a  well-marked 
symptom.  The  history  of  the  illness  may  also  be  distinctive. 
In  simple  stricture  of  the  pylorus  the  history  of  ulcer  may  be 
clear ;  that  is,  there  was  a  period  of  the  patient's  life  during 
which  there  was  a  well-defined  localised  pain  after  food  and 
vomiting,  vvitli  hiematemesis  or  niekena ;  then  the  cessation  of 
these  symptoms,  followed  by  the  symptoms  and  signs  peculiar 
to  dilatation  of  the  organ.  In  cancer  of  the  stomach  the 
history  is  quite  different  from  this.  There  is  a  definite  origin, 
reckoned  by  months  but  not  by  years,  and  there  is  no  definite 
remission  of  the  pain  and  no  cessation  of  the  syoiptoms  after 
the  fii-st  onset  to  so  great  an  extent  as  in  fibroid  stricture 
of  the  pylorus.  The  duration  of  the  case  is  of  great  im- 
portance ;  in  fibroid  stricture  severe  stomach  symptoms  may 
have  lasted  for  months  or  years  without  any  great  efleet  on 
the  nutrition ;  in  cancer  the  duration  of  the  symptoms  is 
reckoned  by  months  alone.  The  age  of  the  patient  may  at 
once  decide  the  point,  inasmuch  as  simple  fibroid  stenosis  of  the 
pylorus  occurs  usually  in  young  adults,  and  cancer  in  middle  or 
old  age.  It  must  lie  remembered  that  colloid  cancer  of  the 
stomach  also  occurs  in  yuung  adults,  but  the  tendency  of 
colloid  cancer  is  to  form  a  large  tumour,  that  of  fibroid  stricture 
to  form  a  small  tumour, 

Phydcal  ExaminfUum, — If  the  pyloric  tumour  is  large  and 

nodular  it  is  carcinomatous  and  not  simple  stricture;  but  a 

mistake  may  arise  in  those  cases  in  which  fibroid  stricture  is 

associated  witli  dilatation  of  the  pyloric  j>oucL     In  these  cases 

[small  thickening  may  be  found  near  the  right  hypoehundrium, 
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It  most  be  remembered  abo  that  simple  stnctnre  of  the 
dnodennm  piodaces  the  same  resolts  as  stricmre  of  the  prknis* 
and  the  tnmoor  mar  be  fek  in  the  regkn  of  the  duodenum, 
and  be  imdKingnishable  bom  a  pyloric  tomoor,  exoepi  that  it 
is  never  movaUe  nor  does  it  more  with  re^iatioiL  rkeswue 
on  the  dnodennm  by  a  malignant  growth  in  the  head  of  the 
pancreas  or  in  the  peritoneum  and  glands  aroond  wiU  also 
produce  the  same  physical  signs  as  those  of  malignant  stricture 
of  the  pylorus.  Cancerous  f'eritonitis  in  the  upper  part  of  the 
atidomen  is  always  secondan-  to  a  growth  in  the  abdomen, 
which  is  frequently  large  and  easily  distinguishable  as 
malignant 

DvMjnonU  fram  fAh^r  Stomach  Con^itmis — (1)  From  Ulcer 
of  the  SUmtach. — Although  there  may  lie  cases  in  which  doubt 
arises  as  to  the  diagnosis  iu  these  two  conditions,  yet  in  the 
majority  of  instances  the  distinction  between  the  two  is  easy 
The  age  of  the  patient  may  be  distinctive,  cancer  occurring  in 
middle  age  and  beyond,  ulcer  occurring  in  young  adults, 
although  it  may  occur  in  middle  age,  and  in  women  more 
frequently  than  in  men.  The  chief  points  in  the  diagnosis 
consist  in  the  history  of  the  illness,  in  the  symptoms  produced, 
and  in  tlie  effect  on  nutrition.  The  history  of  the  illness  in 
carcinoma  is  frequently  of  definite  onset,  and  when  in  ulcer  the 
illness  has  a  definite  commencement,  it  is  by  way  of  an  attack 
of  luematemesis,  which  is  never  the  mode  of  commencement  in 
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carcinonm.  The  symptoms  in  ulcer  and  carcinoma  are  witlelj 
difierent  In  cancer  the  pain  is  continiioiis,  freqiieotly  in 
paroxysms  ;  and  althongh  this  may  be  so  in  rare  cases  of  nicer, 
yet  the  pain  in  this  disease  is  directly  related  to  the  ingestion 
of  food  which  excites  vomiting.  It  is  also  associated  with 
localised  tenderness  in  the  epigastrium  and  back,  and  thus 
ditfers  from  the  pain  in  carcinoma.  Ulcer  is  also  characterised 
by  attacks  of  lutniatenjesis  of  bright  blood  or  dark  blood  in 
clots,  while  in  carcinoma  the  bleeding  is  slower,  and  the 
tendency  is  to  "  cotTee-ground  '*  vomiting.  The  effect  on 
nutrition  is  important ;  in  both  anaemia  may  be  present. 
but  progressive  T;^'a9ting  is  a  well-marked  symptom  in  car- 
cinoma. 

Lastly,  the  process  of  digestion  as  seen  from  an  examina- 
tion of  the  vomited  mattera  or  aa  obser%^ed  by  means  of  a  test- 
meal  is  widely  different  in  the  two  cases.  In  nicer  there 
may  be  an  excess  of  hydrochloric  acid,  or  this  may  be  in 
small  amount  or  even  deficient,  bnt  in  the  majority  of  in- 
stances  the  chemical  process  of  digestion  is  good.  In  cancer 
there  is  a  tendency  to  deficient  secretion  of  gastric  juice,  to 
deficient  motor  activity,  and  to  bacterial  fermentation,  which 
is  shown  by  the  presence  of  lactic  and  other  organic  acids 
in  the  stomach  contents.  In  old  ulcer  where  tliere  ia  dilata- 
tion or  fibroid  stricture  of  the  pylorus,  there  is  greatly 
deficient  functional  activity  of  the  stomach,  and  some  difficulty 
in  the  diagnosis  may  arise.  The  diagimsis  has  already  been 
considered,  and  rests  on  the  history  of  the  case,  as  one 
showing  the  presence  of  an  ulcer  at  a  previous  period  of  life, 
and  not  so  much  on  the  physical  diagnosis  of  the  present 
condition.  It  must  be  remembered,  however,  that  carcinoma 
may  be  present  in  a  patient  who  has  been  the  subject  of  nicer 
(p.  460), 

2.  From  Chronic  Catarrk — Chronic  catarrh  existing  in 
middle-aged  people  gives  rise  to  ditticulty  iu  the  diagnosis  from 
carcinoma  only  in  those  cases  where  a  tumour  is  absent  in  the 
latter  disease.  In  both  cj*ses  the  stomach  may  be  dilated, 
though  not  so  frequently  in  chronic  catarrh  as  it  is  in 
malignant  disease  of  the  stomack  The  age  of  the  patient  is 
of  no   value  in  the  diagnosis,    but   a  long  continued   illness 
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dbe  pain  in  the  abdomen  is  in  direct  iebiti0n  to  the  ingestion 
of  Ibod,  and  there  is  diffuse  Imderneas  over  the  ■*«™«m* 
legion;  ▼omitii^  is  present,  and  there  is  laiely  any 
hKtnateinefu.  The  stomach  contains  a  large  excess  of 
macfis,  and  mucos  is  present  in  the  stools:  the  process  of 
rli^estion  may  be  practically  absent.  It  is  possible  that  in 
Home  cases  subacute  catarrh  may  be  added  to  cancer  of  the 
Ktomacb,  but  in  these  cases  no  diagnosis  can  be  made  in  the 
absence  of  a  tumour.  The  great  improvement  which  occurs  on 
the  adoption  of  a  proper  treatment  in  subacute  catarrh  serves 
as  an  additional  point  of  distinction  between  the  two 
conditions. 

'^.  Fn/m  Ahdominal  Aneurysm. — One  condition  must  be 
niiiUtioned  which  sometimes  gives  great  difficulty  in  the 
dia;,Miosis,  viz.  when  carcinoma  of  the  pylorus  forms  a  large 
tumour  and  is  pulsatile.  In  this  case  the  diagnosis  has  to  be 
made  from  aneurysm  of  the  abdominal  aorta  or  of  one  of  its 
bran(;lios.  riiysical  examination  is  of  no  great  aid,  for  the 
])ulHtiti()n  in  both  cases  may  be  undistinguishable,  and  the 
ab.sencii  of  expansile  pulsation  does  not  exclude  the  presence 
of  iilHloniinal  aneurysm.  The  diagnosis  has  to  be  made  from 
tim  following  considerations.     The  history  of  the  patient  may 
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be  distinctive :  it  is  the  history,  in  cancer  of  the  stomaqh,  of  a 
wasting  disease  producing  great  anaemia  and  weakness  and 
associated  with  stomach  symptoms,  such  as  pain,  vomiting, 
and  heematemesis.  In  abdominal  aneurysm  there  is  a  chronic 
illness,  the  chief  and  frequently  the  sole  feature  of  which"  is 
pain.  Tlie  pain  may  be  undistinguishable  from  that  of 
carcinoma,  and  vomiting  may  be  excited  by  the  pressure  of  the 
aneurysm  on  the  stomach,  but  haematemesis  is  usually  absent. 
The  definite  origin  of  the  stomach  symptoms  and  their  con- 
tinuation is  in  favour  of  cancer  of  the  stomach  and  not  of 
aneurysm,  since  the  stomach  symptoms  resulting  from  an 
abdominal  aneurysm  situated  near  the  pylorus  are  only  casual 
and  intermittent.  Inflation  of  the  organ  may  be  of  service 
in  showing  that  the  tumour  in  the  case  of  aneurysm  is  not 
situated  at  the  pylonis,  but  behind  it  and  behind  the 
stomach.  Examination  of  the  process  of  digestion  may  decide 
tlie  diagnosis  by  showing  the  great  deficiency  which  exists  in 
cancer  of  the  stomach. 

Treatment. — The  treatment  of  cancer  of  the  stomach  is 
only  palliative.  None  the  less  it  is  of  great  importance, 
inasmuch  as  by  treatment  the  functional  deficiency  in  digestion 
may  be  to  some  extent  remedied,  and  tlie  patient  enabled  to 
assimilate  sufficient  food  for  him  to  lead  a  moderately  comfort- 
able existence.  The  treatment  is  both  medicinal  and  dietetic, 
but  chiefly  dietetic. 

Medicinal  treatment  is  directed  to  the  relief  of  pain  by 
means  of  sedatives,  chiefly  by  the  hypodermic  injection  of 
morphine  (p.  301),  to  the  relief  of  constipation  (p.  309),  and 
of  bacterial  fermentation  of  the  food  (p.  305).  In  many  cases, 
however,  chiefly  in  the  earlier  stage,  the  administration  of 
acids  and  alkalies  is  of  benefit  (p.  290),  and  bitter  tonics 
such  as  quinine,  nux  vomica,  quassia,  and  condurango  bark  are 
of  value  in  imj)roving  the  appetite.  The  gi'eatest  benefit,  how- 
ever, arises  from  the  counteraction  of  bacterial  fermentation  by 
the  daily  washing  out  of  the  stomach  (p.  359),  and  by  anti- 
septic remedies,  as^  by  this  means  the  stomach  is  enabled 
to  digest  some  food  which  would  otherwise  be  lost  to  the 
[in  ism. 

Dietetic    treatment  is   of  great  value,  and  is  to  be  pre- 
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